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Diagram of Perma Unit 


Patent #2,881,879 
Accelerator Brake Control, dated 
April 14, 1959 


Patent #3,325,226 
Braking System and Ai.ti-Skid Means 
Therefor, dated June 13, 1967 


Patent #3,330,113 
Power Brakes, dated July ll, 1967 


Patent #3,383,482 
Switec:. Devices, dated May 14, 1968 


Patent #3,459,204 
Anti-Skid Device Valves, dated Aug. 5, 
1969 


Patent #3,477,765 
Acceleration Responsive Devic-s for 
Anti-Skid Units, dated Nov. ll, 1969 


Letter to Frank Perrino from Keith 
Heffer, Sales Manager, The Singer 
Company of Canada, Ltd., dated Jan. 21, 
1964 


Letter to Robert Kloby from Frank 
Perrino, dated Jan. 24, 1964 


Letter to Frank Perrino from Robert 
Kloby, dated Feb. 19, 1964 


Singer-Elizabetn Division Manufactur- 
ing Services Quality Control Brochure 
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Motor Vehicle Research Report No. 13, 
Published at Lee, New Hampshire, 1964 
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Cadillac Engineering -~- 1963-1964, 
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Anti-Skid Device: Test Specifications E-323 
for Pressure Switch Equipment by 
J. Wagner, dated May 22, 1964 


Memorandum to R. Kloby from R. Patten E-326 
Re: Perma Research and Research Develop- 

ment Company Market and Forecast, dated 

May 27, 1964 


Agreement Between Perma Research and E-330 
Development Company and Jandro 

Equipment Co. of Minneapolis, Minn., 

dated March 7, 1964 


Manufacturer's Agent Agreement Between E-336 
Thomas H. Coulter of Des Moines, Polk 

County, Iowa and Perma Research and 

Development Company, with Price List 

for Tom Coulter Representative Agreement 
Attached, dated Sept. 4, 1964 


Agreement Between Perma Research and E-340 
Development Company and Clarelen Importers, 
Ltd., dated June 10, 1963 


Agreement Between Perma Research and E-345 
Development Company and Monitor 
Enterprises, Inc., dated Aug. 4, 1964 


Agreement Between Perma Research and E-353 
Development Company and E. B. Wright, 

Jr. of Wright Bros. Greenhouses, dated 

July 24, 1964 


Agreement Between Perma Research and E-360 
Development Company and Richard H. 

Travers and John W. Travers of Quincy, 

Mass., dated Feb. 12, 1964 


Agreement Between Perma Research and E-366 
Development Company and Angelo Di Spirito, 
Jr. and Christie Vitolo 


Agreement Between The Singer Company of E-372 
Canada,Ltd. and O-Matic Auto Products, 
Ltd., dated Jan. 1, i305 


Contract Between Perma Research and E-378 
Development Company and The Singer Company, 
dated June 18, 1964 7 


Group Memoranda Entitied: (a) Meeting k-402 
Between Perma and Singer Personne], dated 

Sept. 2, 1964 (b) Meeting Between Perma, 

American Optical and Singer Personnel, 

dated Sept. 3, 1964 (c) Meeting Between 

Perma, Singer and American Optical Pe.sonnel, 
dated Sept. 8, 1964 With "“esultes of Test ; 
(Sept. 8, 1964) 


Letter from A. Romel to J. Fecko: "Status E-417 
Report--Perma Anti-Skid Device", dated 
Sept. 17, 1964 


Minutes of Meeting of Sept. 24, 4964--Sub- E-420 
ject: Perma Anti-Skid Unit 
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Romel--Subject: Status Report “Perma", 
dated Sept. 28, 1964 


$3 Memorandum to J. Fecko from A. Romel E-431 
Re: “Perma Sensing Units", dated Dec. 
4, 1964 


54 Memorandum Re: Discussion Between E-432 
Perma & Singer Personnel, dated July 
17, 1964 


57 Letter to R. Kloby from William Hill E-435 
Co. with Preliminary Market Survey Perma 
Anti-Skid Control, dated Dec. 14, 1:64 
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59 : Memorandum to D. P. Kircher from L. E. E-454 
Hough, dated Dec. 1l, 1964 


60A Agreement Between Perma Research and E-462 
Development Company and The Singer Company, 
dated Dec. 21, 1964 


62 Letter to S. J. Murphy from P. Phelps, E-512 
dated Jan. 7, 1965 


63 Letter to P. Phelps ..rom Carl W. Broeker, E-515 
dated Feb. 17, 1965 


64 Agreement Between Monitor Enterprises, E-517 
Inc. and The Singer Company, dated 
Jan. 18, 1965 


65A Letter to Frank Perrino from A. Romel, E-531 
dated Dec. 23, 1964 — 


77 Memorandum to E. A. Sprague from A. E-536 
Romel Re: Original Sketches of Transfer 
Valve an Attachments 


79 Letter to Marshall Breen from E. A. E-540 
7 Sprague, dated June 16, 1965 


82 Letter to C. G. Morehouse from R. 2. E-541 
Patten, dated July 7, 1965 


88A Memorandum to A. di Scipio from B. C. E-543 
Person Re: Suspension of Marketing and 
Withdrawal of Units froma Field - PERMA 
Anti-Skid Control, and Exhibits, dated 
Aug. 10, 1965 


89 Memorandum to B. C. Person from David : 
McKearnan, dated Aug. 16, 1965 E-553 
99A Memorandum to D. P. Kircher from D. D. E.~ 57 


Méareden Enclosing Perma Anti-Skid Status 
Report and Recommendations, dated Aug. 
30, 1965 
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Letter from B. C. Person to Frank 
Perrino, dated Sept. 9, 1965 


Portion of Report Letter to B. C. 
Person from C. W. Broeker with 
Report Attached, dated Sept. 1, 1965 


Schematic Showing Modifications for "Fail 
Safe" and Higher Brake Pressures; 
Schematics Nos. 2 and 3 


Memorandum to A. di Scipio from B. C. 
Person - “Recommended Course of Action 
for Perma Anti-Skid Control Program", 
dated Nov. 9, 1965 


Memorandum to B. C. Person from Alfred 
di Scipio Re: Recommended Course of 
Action for Perma Anti-Skid Program, 
dated Nov. ll, 1965 


Letter from B. C. Person to Fiank 
Perrino, dated Nov. 22, 1965 


Letter to R. D. Mainelli from B. C. 
Person, dated Dec. 23, 1965 


Singer Report dated June, 1965: 
Perma Anti-Skid Device Investment 
and Commitments as of June, 1965 


Letter to B. C. Person from C. R. 
Odermann, dated Nov. 8, 1965, enclosing 
Denville Special Report #62 "A Technical 
Evaluation of the Perma Anti-Skid Control 
Based on Present Design" by John A. 
Lundin 


Memorandum to D. D. Marsden from R. S. 
Torello, dated Dec. 21, 1964 


SAE Booklet "Evolution of Sure-Track 
Brake System" 


Portion of Plaintiff's Pre-Trial 
Memorandum, Perma Research & Development 
Co. v. The Singer co. ana Kddi tional 
Reasons Senderinc the Perma Anti-Skid 
Device Unmarketable, dated Oct. 6, 1972 


Simulation of Perma Anti~Skid Device 
(2431) 


Simulation of Perma Anti-Skid Device 
(12:1) 


Simulation of Perma Anti-Skid Device 
(1831) 


Computer Simulation of Perma Anti-Skid 
Device, Gear Ratio 24:1 


Computer Simulation of Perma Anti-Skid 
Device, Gear Ratio 12:1 
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hae (first Computer Simulation of Perma Anti- E-651 
3 stops) Skid Device, Gear Ratio 18:l 
130 Anti-Skid Control: General Descrip- E-657 
tion of Major Assemblies, dated May 
7, 1965 
131 Anti-Skid Control: General Description E-673 
of Major Assemblies, dated May 7, 1965 
132 Vehicle Equations of Motions by A. E-689 
DeVilliers 
133 Numerical Constants Used In Vehicle E-691 
Simulation 
133A PX 133 with Additional Column of E-6%52 
Letters 
134 Equation of Perma Device, A. DeVilliers' E-693 
Model 
135 Numerical Constants in the Simulation E-697 
of the Perma Anti-Skid Device 
136 SAE Paper Entitled “Tire-Road Friction E-699 
Measuring System - A Second Generation" 
by G. Goodenow, T. Kolhoff, F. Smithson 
140 Statistical Abstract of the United States: E-708 
Motor Vehicles 1972 
142 Diagram of Cam Gear E-713 
143 Road Surfaces Denoted by 60 MPH Sliding E-714 
Coefficient of Friction 
144 Annual Report, 1965, The Singer Company E-718 
147 The Singer Company: Experimental and E-745 
Test Data Sheet, dated Nov. 30, 1964 
150 Application for Patent #322,716 Entitled E-746 
“Braking System and Anti-Skid Means There~ 
for", filed Nov. 12, 1963 
154 Ford Sure-Track Manual E-819 
(at 23) 
155 Chrysler Service Manual, 1972 E-820 
(Chapter 5) 
VOLUME III 
I. Plaintiff's Exhibits Received In Evidence (Cont.) 
156 Cadillac Service Manual, 1973 E-905 
(Chapter 5) 
160 Plot of A. DeVilliers' Computer Simula- E-982 
lation at 60 MPH, .75 mu, 12:1 gear 
ratio 


Plaintiff's Exhibit 
Exhibit No. Description of Document Binder Page 
161 Plot of A. DeVilliers' Comptter Simu- E-985 
lation at 40 MPH, .75 mu, 12:1 Gear 
Ratio 

163 1969 New Model Training: Brake Systems E-990 
Workbook 
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1 Soundtrack of Perma Promotional Film E-1017 
(Transcribed Nov. 14, 1973) 


8 Three-part Cardboard Display Entitled E~-1027 
“Perma Anti-Skid Control" 


10 History of the Perma Research and E-1030 
Development Company, 1952-1962 


ae Letter from G. J. Salustro of Ford E-1039A 
Motor Company to G. Lee Dienes of 
Perma’ kesearch and Development Company, 
dated June 15, 1964 


12 1964 Ford Test Results E-1040 


20 Letter from L. H. Nagler of American E-1042 
Motors Corporation to Roger Levesque, 
dated June 26, 1964 


25 Special Report No. 2, Confidential E-1044 


36 Two Field Reports: 1) From Roger E-1046 
Levesque and Tom Perrino to F. A. 
Perrino, R. D. Mainelli and J. 
Krawczyk. Installation of Steel Drive 
Gears in Connecticut State Police 
Cruisers. Westport Barracks and 
Bethany Barracks. 2) From Tom Perrino 
to F. Perrino, R. Mainelli, J. Krawczyk 
and L. Dienez. Connecticut State 
Police - Westport Barracks, c/o Safety 
Service Corp. Replacement of Plastic 
Speedometer Gear with Steel Replace- 
ment Gear, dated July, 1964 


ad Report from Roger Levesque to F. A. E-1050 
Perrino, R. D. Mainelli, J. Krawczyk, 
L. Dienes and S. Karp, dated Aug. 27, 
1964 


53 Affidavit of Frank A. Perrino, dated E-1051 
Nov. 18, 1969 


102 Letter from J. Goms to R. A. Kloby, E-1067 
dated July 23, 1964 


111 Memorandum from A. Romel to C. W. E-1068 
Broeker re: “Gear Boxes" for Perma Anti- 
Skid Units, dated Oct. 26, 1964 


114 Memorandum from A. Romel to C. W. E-1073 


Broeker re: Summary of Gear Box Test 
Results, dated Nov. 16, 1964 
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236 


242 


313 


323 


336 


380 


409 
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Memorandum from A. Romel to C. W. 
Broeker re: Summary of Gear Box Test 
Results, dated Nov. 24, 1964 


Memorandum from A. Romel to C. W. 
Broeker re: Summary of Gear Box Life 
Test Results, dated Dec. 3, 1964 


Letter from Cecil S. Morris to S. J. 
Murphy re: Attached Report Outlining 
Singer's Position Under Manufacturing 
Licensing Agreement with Perma Research 
and Development Company, dated Oct. 21, 
1964 


Letter from S. Karp to Robert Patten 
of The Singer Company re: Estimated 
Budget Projection, dated Nov. 30, 
1964 


Letter from S. Karp to Ed Wright of 
Car Controls, Inc. Instructing. Him 
to Withhold Perma Anti-Skid from the 
Market, dated Dec. ll, 1964 


Memorandum from A. Romel to C. W. 
Broeker re: Summary of Gear Box Life 
Test Results, dated Dec. 23, 1964 


Memorandum from A. Romel to C. W. 
Broeker re: Endurance Testing of 
Sensing Unit, dated Dec. 28,.1964 


Memorandum from A. Romel to Cc. W. 
Broeker re: Summary of Endurance 
Tests on the Sensing Unit, dated 
Feb. 1, 1965 


Memorandum from A. Romel to C. W. 
Broeker re: Summary of Endurance 
Tests on the Sensing Unit, dated 
Feb. 10, 1965 


Memorandum ixom H. Hnojowy to R. A. 
Kloby re: Testing of the Pressed 
Metal Filters, dated July 12, 1965 


Report from P. Urban to A. Rome. 
Entitled, “Effect of Low Temperature 
on .030/.032"Diameter Metering Valve," 
dated Dec. 1, 1965 


Letter from A. Romel to B. C. Person 
re: The Ford Motor Company Trip, 
dated March 15, 1966 


Letter from S. Karp to R. R. Patten 
re: Need to Replace Units Installed 
on Consumers', Stockholders‘ and 
Dealers' Cars, dated Dec. 28, 1964 


Document Entitled “Perma Research and 
Development Co.” 


vii 
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E-1076 
E-1080 


E-1083 


E-1093 


‘ E-1098 


E-1099 
E-1102 


E-1103 


E-1105 


E-1107 


E-1109 


E-1153 


E-1155 | 


E~-1156 
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Exhibit No. 


417 


479 


487 


529 


529A 


530 


577 
(excluding 
appendices) 


595 


603 
618 


653 
(Cover, p.7 
"Advanced 
Control 
Concepts" 
thru p.1l to 
“Adaptive 
Steering") 


655 


Description of Document 


Kloby to C. W. 
Broeker re: Letter Dated Jan. 7, 1965 
from P. Phelps to S. J. Murphy 


Memorandum from R. A. 


Organization Announcement from D. P. 
Kircher, President of Singer, «nnounc- 
ing the Establishment of a New Operat- 
ing Division to Bring Together Most of 
the U.S. Units Primarily Concerned with 
Consumer Products, dated June 25, 1965 


Memorandum from B. C. Person to A. di 
Scipio re: Attached Study Plan for the 
Anti-Skid Control Prepared for the Use 
of the Study Team, dated July 26, 1965 


Letter from R. A. Wolf, Head, Transporta- 
tion Research Dept. of Cornell Aero- 
nautical Laboratory, Inc., to B. C. 
Ferson re: Suggestion for a Three-phase 
Program of Research, dated Sept. 1, 1965 


Letter from R. A. Kloby to B. C. Person 
re: Attached Engincering Evaluation of 
the Latest Modifications Submitted by 
Perma to Provide a “Fail-Safe" Feature 
in the Anti-Skid Control Unit, dated 


Nov. 16, 1965 


"Fail-Safe Analysis of Piston and Check 
Valve Modification", dated Nov. 10, 1965 


Memorandum from the Perma Anti-Skid 
Control Task Force to A. di Scipio re: 
Recommended Course of Action for the 
Perma Anti-Skid. Control Program, dated 


Nov. 18,.1965 


Booklet Entitled “Technical Status 
Report - Perma Anti-Skid Device", 


dated July 22, 1965 


Investment and Expenditures for Perma 


Anti-Skid Device 


Letter from R. A. Kloby to B. C. Person 
re: Perma Program Inventory Attachments, 


dated Oct. 20, 1965 


Cancelled Singer Check in the Amount of 
$85,000.00 to the Crder of Monitor 
Enterprises, Inc., dated Sept. 1, 1965 


SAE Document #690260, "Technological 

Development Directing the Path to Fully 
Automatic Vehicle Control Systems", by 
Ss. Le MacDuff, J. G. Rivard, E. J. 


Glinn 


SAE Document #710248, “The Chrysler 
*Sure-Brake’' - The First Four-Wheel 
Anti-Skid System", J. W. Douglas, 


fT. C. Schafer 
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Exhibit 
Binder Page 


E-1166 


E-1170 


E-1173 


E~-1178 


E-1180 


E-1195 


E-1196 


E-1202 


E-1227 


E-1228 


E-1230 


E-1237 


Defendant's 
Exhibit No. 


656 


687 


688 
tp. 909 thru 
p- 910 to 
“Measurement 
Methods") 


299 “Braking 
and Safety” 
thru p. 306, 
p. 317 "Auto- 
matic Regula- 
tion Devices” 
thru p. 318) 


700 
(at 1, 123- 
124) 


708 
(cover, pp- 


1, 13, 15, 22, 


27, 31, 34, 
35, 40, 44) 


Description of Document 


Executed Copy of Technical Services 
Contract Between Perma Research and 
Development Company and The Singer 
Company, dated Dec. 21, 1964, With 
Cover Letter from F. A. Perrino, 
dated Dec. 21, 1964 


Due to Its Excessive Size, by Stipula- 
tion Dated Aug. 7, 1975, DX 670 (Blue- 
print of Vacuum Container DC 17-342066- 
900X) is in the Possession of Counsel 
for Defendant. DX 670 Will be Produced 
for the Court's Inspection Upon Request. 


“Perma Anti-Skid Detail ~* Start-Up 
Manufacturing Expenses July 1 - Dec. 
31, 1964" 


Employee History and Compensation 
Records (Top Page: Albert E. Romel) 


Article on Measurement of Tire Brake 
Force Characteristics as Related to 
Wheel Slip (Antilock) Control System 
Design by J. L. Harned, L. F. Johnston 
and G. Scharpf 


Article on Automatic Brake Proportioning 
Devices by Guiseppe Puleo 


1973 Edition of Ford Brochure Entitled 
“Car Buying Made Easier” 


Modified Plaintiff's Exhibit 129 


Exhibit 
Binder Page 


E-1248 


E-1253 


E-1254 


E-1256 


E-1270 


E-1272 


E-1283 


E-1287 


III. Defendant's Exhibits Offered In Evidence At Trial And Rejected 


13 (id) 


335 (id) 


337. (id). 


Engineering Appraisal of "Perma" 
Anti-Skic Device, dated April 9, 1964 


Memorandum from B. C. Person to S&S. 
Boriss, C. W. Broeker and R. H. Elman 
re: Discussions of Messrs. :Romel’ and 
Person with Kelsey-Hayes, with Attach- 
ments, dated Feb. 15, 1966 


Engineering Reports from The Ford Motor 
Compeny to A. E. Samson of Ford re: 

fhe Effectiveness of the Anti-Skid 
Control Unit es Evaluated by Ford 


a 


E-1298 


E-1302 


E-1311 


Defendant's 
Exhibit No. 


510 (id) 


559 (id) 


560 (id) 


658 (id) 


659 (id) 


684 (id) 


Description of Document 


Memorandum from J. A. Lundin to J. W. 
Momberg of Singer re: Meeting at 
Denville Research Laboratory on Sept. 
30, 1965 


Memorandum from A. Romel to B. C. 
Person re: Trip Report to Ford Motor 
Company, dated Feb. 17, 1966 


Letter from B. C. Person to C. F. 
Bruder re: Information Reviewed with 
D. P. Kircher of Singer, dated Feb. 
25, 1966 


Letter from S. Linderman to P. DeRensis 
re: Plaintiff Counsel's Request for 
Perma Device - First Unit Delivered, 
dated May 16, 1973 


Letter from S. Linderman to P. DeRensis 
re: Plaintiff Counsel's Request for 
Perma Device - Second Unit Delivered 
dated May 22, 1973 


Letter from H. J. Policinski, Paten 

Attorney for Kelsey-Hayes Co., to J. 
§orewane re: Every's Testimony, date: 
une 6, 1974 


IV. Court's Exhibits 


Exhibit No. 


1 


5, p- 6 
(p. 1 of 
w EX. A to 
Ct.’s Ex- 
hibit 5) 


6 


Letter of P. R. Grand to J. K. Lagemann, 


dated Nov. 30, 1973 


Portion of Partially Executed Stipulat: 


ef Facts ft 


Fully Executed Stipulation of Facts, 
dated June 24, 1974 
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ACCELERATOR BRAKE CONTROL 


Frank Anthony Perrine, North Providence, R.L 
Application March 15, 1956, Serial No. 571,734 


22 Claims. (Cl. 192-3) 


This invention relates to a power braking mechanism 
for motor vehicles and more particularly to a power brak- 
ing mechonism under control of the accelerator pedal. 

One of the objects of the present invention is to provide 
a power braking mechanism for moter ychicles which is 
under control of the accelerator pedal. 

Another object of the present invention is to climi- 
nate the conventional braking p.lal on a motor vehicle 
and have the braking pedal function under cortrof of the 
aceelcrator pedal. 

Another object of the present invention is to provide 
an accelerator brake control which reduces the time in- 
terval between sensing the necessily for applying brakes 
and actually applying the brates on a motor vehicle. 

And still another object of the present invention is to 
provid: an accelerator brake control with mechanism op- 
erating as an anti-skid device. 

And stii anstier object of the present invention is to 
provide an accelerater brake control with an emergency 
source of vacuum power 

Ant stub enother obicet of the present invention is to 
provide wv accelerater biake control which may be opcr- 
ated in cenjunction with the normal power brake pedal. 

With these and other objects in view, the invention con- 
sists of certain novel features of construction which will 
be more fully de.cribed ard particularly pointed out in the 
following specification and claims. 

Like reference numerals refer to like parts in the ac- 
companying drawings in which: 

Figure 1 is a traneverse sectional view of the acccler- 
ator brake control showing the power braking mechanism 
in neutral position. 

Figure 2 is a view similar to Figure 1 showing the 
power braking mechanism in actuated position as when 
the brakes are applicd; with a vacuum supply tank and 
an emergency volve added to the mechanism of Figure 1. 

Figure 3 is a transverse cross-sectional view of a modi- 
fied form of accelerator brake control showing safety fea- 
tures odded to the mechanisms shown in Figures 1 and 2. 

Figure 4 is a wiring diagram pertinent to the mechanism 


‘shown in Figure 3. 


Figure 5 is a transverse cross-sectional view of the 
emergency valve. 

Figure 6 is a transverse cross-sectional view of the anti- 
skid device. 

Figure 7 is a transverse cross-sectional view of the sole- 
noid check valve. 

Fisure & is a transverse cross-sectional view of the 
cheek valve, . : 

Figure 9 is an enlarced frarmentary tranwerse cross. 
sectional view of one cad of the antiskid device shown in 
Figure G. 

Vigure 10 is a schematic perspective view of a motor 
vehicle showing the braking system connected with the 
new and improved accelerator brake control, 

Fipure th is a side elevational view, with scetions 
broken away for clarity, showion a muntiticd farm of anti- 
bhid device and a nuxtilicd form of power unit. 
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The present invention js adaptable to the conventional 
motor vehicle having hydraulic brakes and a fluid drive 
transmission. 

The present invention as illustrated in Figure | shows o 
control valve 11, a power unit 12, an engine manifold £7 
and an acceicrator or pas pedal 18. 

The control vaive IL and power unit 12 are shown with 
the movable parts in position when the motor vehicle is 
underway and the power brakes are inoperative. 

Figure 2 iliustratcs the moving parts of control valve #1 
and power unit 12 in position when the power brakes ate 
in applied or operative position. In addition Figure 2 
shows the added feature of an emergency valve 14 and a 
vacuum supply tank 16 added to the new and improved 
power braking mechanism ‘Illustrated in Figure i 

Figure 3 illustrates additional safety operating features 
added to the new and improved power braking mech- 
anism illustrated in Figures | and 2 consisting of an anti 
skid unit 13, 2 solenoid check valve 15 and a solenoid 19 
operatively connected to the anti-skid unit 13. 

The floor board 20 of a conventional moter car is 
shown in Figures 1, 2 and 3. Accelerator pedal 20 os 
pivotally mounted at 22 to a bracket 23 which ty fixed to 
floor board 20. The control sleeve Icadine to the car 
buretor is shown at 24. An intermediate link 25 provuied 
wiih a flange 26 is connected to control slecve 24 by means 
of stud 27. 

A bracket 30 is fixed to Moor board 20. A lever 31 is 
pivotally mounted at 32 to bracket 30. A link 3.3 ts privat. 
ally connected at 34 to lever 31 and is also piveially con. 
nected at 328 to accelerator pedal 278. A wegele 
coasisis of a lever 36 pivotaliy mounted at 37 to bracket 
29 fixed to floor board 20 and is pivotall; connected at 
38 to intermediate link 25. A lever 40 is pivotally 
movoted at 41 to lever 36 and is pivotally mounted at 42 
to lever 31. 

tt will be noted that when a driver's foot depresses ac 
etlerator pedal 21 it will pivot lever 31 thioueh link 33 
to pivot lever 36 through Icver 40 to push inicrinediate 
link 25 forward so that control siceve 24 will allow mare 
gos to be fed from the carburetor and thereby cate the 
motor car to move forward from a neutral, standing of 
idling position. Flange 26 is moved from the full line 
position to the forward or le{t hand dot and dash position 
shown in Figure 1. 

Referring to Figures 1, 2 and 3 and especially to Fig- 
ure 1, control valve 11 consins of a housing 49 sccured 
to Noor board 29 by means of a threaded end $0 aad a 
nut 51. ‘the housing is provided with three chambers $2, 
§3 and 54 interconnectcd by means of port S§ having 2 
valve scat 56 and port 57 having a valve scat 58. A port 
60 connects chamber 52 with a conduit 61. A port 62 
connects chamber $3 with a conduit 63. A lever 65 pivot- 
ally connccted at 66 to housing 49 has a disk 67 rotatably 
mounied at 68. Internally, threaded end S0 is provided 
with a bearing 70. 

A piston 71 pivotally connected at 72 ta lever 65 on 
its apposite 
end. Piston 71 is provide! with a valee Mange 73 and 
a shoulder 74. A collar 75 is slidably mounicd on piston 
71 and has a washer of packing material 76 fised to one 
side. A plug 77 is secured in one end of charmsber $4 by 
means of a recess 78 in houiagy 49 and a snp cine 80, 
A sprine SE ois imerposed between cothir 78 aut ptue 77 
A clearoee bole 82 ia ples 77 pernib, poten TE te dite 
therethronch. A port &3 in housing 49 conneets cham 
fer S4 with the atmosphere, An air filter FAs fixed in 
port BS. Ht consists Of two plates BS and RO cach pro 
viledt with o plurality of ordives, Ware mesh 87 is placed 
beiween plates 85, 86 which sre secured in Lowa 49, 

Power unit 12 comists of a housing 90 haven: a hy. 
Giaulic cylinder 92 and a sccvombary Vacuum chamber 9f, 
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Housing 90 is provided with a rim 93. A cover 94 Is plug 183 to project into cavity 184 and enrare a pistoc 
secured to tim 93. Housing 90 is provided with a boss consisting of a disk 186 and paching material 187, Hous 
96 havine a bearing 97. A circular proove 98 located in ia 90 is prowited with a cevity PSS which form a coa- 
bearing 97 retains an O ring 99 A poston rod 100 pro- tinnation of cavity US4. A conduit 160 is blocked by 2 
vided with a flanee 101, an enlarge portion 102 and a 5) plug 161 fixed in housing 90 9 ul is provided as a mony 
thread 103 is slutubly mounted in bearing 97 and passes facturine: es pedient in order to produce conduit 162 which 
through O ring 99. A washer 104 abuts flange 101. A connects cavily 188 with hydraulic cylinder 92. A plug 
dish 10S is located adjacent washer 104. A piston ring 163 is provided in conduit 162 to seal the end of conduit 
107 circular and L-shaped stidinely engages the internal 162. Cover {42 is provided with a hollow projection 16$ 
diameter 196 of cover 94. The base of the L abuts disk 10 having oppositely dispos uv bs 166 and 167 which form 
105. A sccond disk 108 abuts one surface of the L. a passare 168. The cliow 170 in projection 165 
A cap 110 provided with a recess LLL bears against second forms part : hollow core 171 in cover $42. An air 
disk 110. An O ring $2 lics in recess JL1 and engages filter consisting of a disk 172 having a plurality of orifices 
the leg of the L of pisten ring 107. A nut 113 engares I7ZA and a disk 173 having a plurality of onfices 173A 
threads 103 forcing cap 110, sccond disk 108, piston ring 15 with filer material 174 between said disks 172 and 173 
107, disk 105 and washer 104 tegcther, as a unil, against is fixcd in hatlow core 171 by means of split rings 17S and 
flange 101. Cover 94 is provided with an indented por- 176. A piston consisting of a shank 177 having oppo 
tion which acts as a bumper for the end 114 of piston 100, sitely disp disk eAds 180 and IST is mounted to recip 
to provide an atmosphericechamber 115 between cap 110 rocate in passageway 168. A spring 182 is interposed 
and the end of cover 94. A vacuum chamber 95 is 20 between cup shaped washer 1$2 and the base of rib 166. 
formed between disk 105 and housing 90. A spring 116 A spring 183 is interposed between disk 180 and disk 173 
is interposed between disk 105 and housing 90. Conduit Referring to Figure 1. The vacuum from engine maai- 
63 conncets atmospheric chamtcr 11S with port 62 and fold 17 manifests itself through conduit 300 to provide 
chamber 53. a vacuum in vacuum chamber 95 through check valve 30% 
Housing 90 is provided with two passageways 117 and 295 by sucking or drawing ball 123 against the tension of 
118 leading from vacuum chamber 95 to secondary spring 123A away from the ‘atersection of conduit 124 
vacuum chamber 91. A cavity 120 having a conduit 124 with cavity 120. Thus a vacuum is created in vacuum 
Icading to vacuums chamber 95 is provided in housing 90. chamber 95. 
A thread $21 is provided in the outboard end of cavity Referring to Figure 2. At this point in the operatioa 
120. A check valve 30% is locaicd in cavity 120. It 30 of the motor vehicle, the accelerator pedal 21 is in the 
consists of a split ring 122, placed in a recess in housing full line position, shown in Figure 2. Disk 67 and lever 
90 approximatcly mids sy of the depth of cavity 120, 65 are also in the full line porition. Valve Mange 73 is 
retaining a detent consisting of a ball 123 having a spring positioned in valve seat $6 blocking port $5. Piston 26 
123A interposed beiween split ting 122 and boll 123, of power unit 12 is in th: operative position shown in 
whereby, ball 123 is normally held against the intersection 25 Vigure 2 whereby hydranlic piston 130 forces hydrawtic 
conduit J2! with cavity $126. Spit ring 122 is provided fluid out of hydraulic cylinder 92 threuch connection 302 
vith a port 125, leading to the brake cylinders on the wheels of the motor 
Housing 90 is provided with threads 126. A cap 127 vehicle. 
is secured to threads 126 forming hydraulic cylinder 92. Referring to Figure 1, the vacuum in vacuum chambe: 
A hydraulic piston 130 is provided with a passageway 128. 40 98 manifests itself through passaceways 117, 118, second 
A slot 128A, in piston 130, is provided with packing ma- ary vacuum chamber 91. ports If0. pert 146, third 
terial 131 and is slidably mounted in hydrautic cylinder vacuum chamber 143, outlet 144. conduit 61, port 60 
92. Hydraulic piston 130 is secured to piston red 100 and chamber £2 where the vacuum is trapped by Mange 
by means of pin 133. A yoke 132 is provided with a flat valve 73 engaging valve scat £6. Atmospheric pressure 
proicction whch eneages passageway 128, That flat pro- passes (Figure 2) throuch air filter 84 into chamber 54, 
jection is smalicr than passageway $28 thereby allowing 45 port $7. chamber $3, port 62, conduit 63, and into ainros- 
a conduit to exist for the passage of hydraulic Muid. A pheric chamber 118 whereby said atmospheric pressure 
spring LAZA is interposed between the end of yoke 132 pushes piston 260 against the tension of Spring 116 so 
and the base of piston 120. The cnd of piston rod 100 that piston 260 moves forwardly from the position shown 
retains the vke £32 in slot 128. The yoke 132 is there- in Figure | to the position shown in Figure 2. Hydraulic 
fore slidal.s mounted in passageway 128 and is held in 59 piston 130 is thereby moved forwardly to force hydraulic 
one position by means of spring 132A. A cap 134 pro- fluid out of hydraulic cylinder 92 as previously described. 
vided with a port 135 is fixed to hydraulic piston 130 by As the accelerator 21 is depressed to the full line posi- 
means of snap retaining ring 129. A detent consisting of tion, refer to Figure 1, Mange 26 is pushed forwardly 
a ball 136 snd a spring 137 interposed between ball 136 from the right hand dot and dash line position to the full 
and cap 134 engages passageway 328. Fluid pressure ©5 |ine position. Spring #1 acting against collar 7S anv! shoul- 
forces ball 136 against the tensicn of spring 137 away der 74, forces piston 71 rearwardly to unseat vals. iunge 
from passageway 128. A pipe thread 140 located in 93 (as shown). Lever 65 is thercby moved to the neutral 
housing 90 is connected to -hydraulic cylinder 92 by position shown in full lines in Figure 3 fron the dot and 
means of conduit 141. A plug 140A is secured in thread dash line position. Continued depression of aceclerator 
140. Power unit 12 is manufactured by t.c Bendix 60 24 from the full line position to the Jower dot and dash 
Aviation Corporation, Brake Division, South Bend, In- position causes sccelerator rod 25 to move from” the 
diana and is a Wendix Hy drovac, Mode} 500. neutral position illustrated in full lines to a position where 
A cover 142 provided with a third vacuum chamber head 380 enpares surface 3KOA to'move control siceve 
143 and a outlet I44 is secured as by means of screws forwar. whereby the carburctor adraits more gasoline 
446 to housing 90 with a diaphragm 145 inserted betwee: 65 i4 the cylinder to speed up the engine. Simultancously, 
housing 90 and cover 142. A conduit 61 connects outlet atmospheric pressure is shut off (rom chamber 53 through 
pean aa i Passer wai Rae sige etbenye resi the seating of packing malcrial 76 engaging valve seat 58, 
conJdary vacuu yumber om third vo am. . an cs 
ber 143. Disphragm 145 is provided with a port 146. Spring 116 forces pisien ap baenlgg oF et iitn ‘Madenetl 
A cap 147 provided with a projection 143 and a plurality 70 The rearward action of niston 269 pulling a geulge 
of ports 180 is riveted to diaphragm $45 by means of a piston 1X0, releases the bh, draglic fluid pressure on the 
plurality of sivets ISL which also secure a cup shaped brake cylinders to release the brakes. Further depression 
washer 1$2 to diaphrapm 145. A plug 183 provided of accelerator pede! TF causes the motor vehicles to travel 
with a cavity 184 is sccured to housing 9O by means of nt any speed in the conventional manner, ‘The brakes are 
Uireads 185, Projection 148 passes through an orifice in 75 inoperative. 
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As the foot is released from depressine accelerator 
Pedal 21, flange 26 troves trom the left hand dot and 
éash position as shown in beoure ft to the full tine posi- 
tion. Flanee 26 conticts disk 67. As the foot is further 
released fiom accelerator pedal 28, flanee 26 moves disk 
67 toward the rieht han! det and dash position. This 
movement actuates piston 7! to czuse piston 260 throuch 
hydraulic piston 130 to apply the motor vehicle brakes. 

The structure and operation of the present invention 
with the minimum number of parts has just been de- 
scribed. In the event the engine stalls and also to pro- 
vide a braking force for a short period of time after 
the ienition switch is turned off: a reserve vacuum supply 
is provided in conjunction with an emercency valve 14 

Referring to Vieures 2 and § wherein is shown an 
emergency valve 14 consisting of a body 219 formed to 
Provide a central passazeway consisting of «a chamber 
211 and a core 212. Two pairs of oppositely disposed 
conduits 213. 204. 295. 246 are located in body 2190. A 
cap 220 is provided with @ conduit JL A isphreem 
230 is secured between cap 220 and body 219 providing a 
Chamber 22%. Ao sperms 234 is intermosed between a 
washer 397 and cap 224. A peten 232 4, provided with 


two disks 261 and 262 which sidinely eneasee core 212, 
Disk 2 Wocls condinis 293 284, Deh 262 bMocts 
conduits 215, 216 ¢ ena of piston 232 ts sceured to 


diaphracm 240 by means ef a pin 2NS winch pivotally 
connects the end of piston 232 to the vole of a rivet 316 


which secures Weher 387 to dearphraert 230 Two clee- 


trical contacts 233 and 234 se scoured in beady 20 bv 
Means of insulsted bushiie, 3498 aad 399 The emi! of 
Piston 232 G) reduced to provide a surface US uron 
which a dist 310 elect lv conductive, maw stifle. A 
washer JIEb is positions! cesiast the shoulder formed by 
the reduced rortien 28S wets the pete bete af cian 


232. A second washer 342 separated from disk 319 by 
means of an insulated washer Abd be sii tebe 
on the rehicod Portion 21S \spring 3165 
between wasters FUE amd an2 

A vaciim steply took ft presided with 9 conduit 
317 connecting the mriniield U7 with vac supply tank 
16. Conduit 244 connects voc simety nt 16 with 
core 2412. Conduit 22f connects chomber 228 with 
manifold 17, | eribed in 


mounted 


interpesed 


CenJduit 208 as preview dy de 
coniunction with the mechunisnm shown in bivure Fis 
made to connect conduits 293 ant 208 with check valve 
301 instead of connecting check valve 37 with manifold 
17, Conduit 216 conneety core 292 with nenifold 17. 
Electrical contacts 283 and 2.44 are not cut to ose in the 
arrancement shown in Livure 2. Their purpose will ap- 
pear in conjunction witht the mechanism shown in 
Figure 3. : 

When the enrine of the moter vehicle is functioning 
manifold 17 creates a vagniin in vacuum supply tank 
16. The supply in vacuum sunply tank 16 is anproxi- 
matcly six times the volume of vacuem chamber 9S of 
power unit 12, 

When the operative turns the ienition key off after the 
motor vehicle bes been bromeht to a steg and the opera. 
tives foot has beer removed from the accllerator pedal 
21, the contra valve Th am! power unit 12 will have 
their moving parts in the position shown in Piewre 2, 
The brakes are applicd. Tn they position dik 262 blocks 
conduits JES. 246 PM 2b allows the wig tren 
Vactum supply tent PO tee es reremeh content Iba tate 
Core JZ. veda IN cece Ap 
JOE tte Vacerei eho oe 
the fon tony previotsty described 
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aod disks 26b amd JOY were tie pre 
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21f aids spring 231 in flexing diaphragm 230 to move 
piston 232. 

When the engine is running and a vacuum 1s ¢ 
in manifold 17, said vacuum will pass throurh condin 
221 into chamber 228 and thereby such diaphrapn: 230 
against the tension of spring 231, positioning p 
and disks 261, 262 so that disk 261 blocks conduits 213 
214 and disk 262 allows the vacuum from mit { 
lo pass through conduit 216, core 212, conduit 215, ce 
duit 300 to vacuum chamber 95. 
¢ The mechanism shown in Figure 3 is a furth 
fication of the mechanism shown in Ficur 
Additional features of safety are provides! ly us 
anti-skid unit 13 used in conjunction with a sol 1" 
a solenoid check valve 15, a check valve 7 amd an elec 
trical system under control of the ivnition svi 

Reterring to Figures 3 and 6 wher : 
anti-shid unit 13 consisting of a housing 320 (4 1 
cavily 327. a gear box 322 and provided! with ace t 
723. An inertia governor generally indi tla and 
located in cavity 321 consists of ve Oppo { 
arms 225 and 326. Countcrweicht 327 1 7 
nected ta arms 325 and 326 bv means of lint. ! | 
329. Cotaterweieht 329 1s pivot 
23 umd 326 by micans ot links 33 


Seat 9 


mit ‘ r the 


854 ts tensioned and naected on uoppu 
counterscichts 327 and *'4 
A whular body 333 4 dis 
am! 335 by means of a separator 336 fixed u \ y 
333. Said body 333 is sec 
coil 337 ts located in section 335 
bushings 338 and 339 wire cod 337 provid cen 
nections 349, 23f. A pluneer 242 is mou fiers 
ee ' Q 


cisrecation 


cu mta two 1 


red to ho 


By mewn, « | 


A sprine 243 08 inter: 
rtor 326 and @ shoulder on pluneer 342. ¢ oy 
J to ferm a chee her 344.0 Pluneer 4 \ 
through an openiag im howe 320 to extend 1 
334. A pistoa rod 3 Shdably mounted in Ml) 
i cured on ene cad to arey 325.0 A black 3's i 
ally mounted to the ether end oF piston red 3 
of a pin 347. Block 346 is slidably moun 
344.0 A spring 345 is inicrposed between bene wo 
and Bleck 346, The end of plineer S42 ene ices block 
346. Block 346 moves into and out of conto JIN ay 
vill presently appear. Arm 326 is provi with an 
extension 380 having a thrend 351. See bipure @ Arm 
326 is rotatably mounted in a bushing JS2 tived in hous 
ing 320. A pinion gear 353 is rotatably monoid on 
threads 332. Heusieg 329 iy provided with a recess IS4 
wafapted to accommodate a collar 365 fixed to the end 
of extension 320, A shaft 349 connecte | to the «peed 
ometer cab’> ef the motor vehiche is rotatably, mornntd 
ingesr’ » A A gear 387 secured to shaft 31 nie hes 
with 4 A phineer 358 fabricated from in- 
slated oa, iis slidably mounted in pear box 322 
An clectrical grounded spring contact 360 is fixed to pear 
box 322.) Pluarer 3f8 cones contact 360. A cover 
261 is secured to gear bos A220 A wire contict M2 is 
secured in cover 341 by means of insulated bet AGA 
Spring contact 369 under the influcuce of plunscr 388 
ehroees conmtach M2 

Referring to Firures Van! 7 wherein is shown a cote 
nobt check volve eomorotly tdicated at P80 dr enaey 
whore ne PO fewer aa adel cere Pt, prowete d wath 
Fe ee Oe CY TY ir se ogee; 
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extension 205 which slidably engages base recess 196. A 
spring 206 is interposed between valve heal 204 and 
separaior 196. Electiical induction in coil 197 on plunger 
203 overcomes the tension of spring 206 causing valve 
head 204 to enrare valve seat 195. A conduit 297 con- 
nects Conduit 393 with fittine 302. A conduit 208 con- 
nects conduit 194 with the hydraulic brake cylinders on 
the wheels. 

Referring to Figures 3 and 8 wherein is shown a check 
valve 7. Conduit 317 leading from manifold 17 is formed 
into a cup 368. A conduit 366 connected on one end 
to ‘acuuin supply tank 16 is formed into a plug 367 
having a cavity 368. Plug 367 engaces cup 365 in a 
fluid tight relatienship. A detent consisting of a ball 370 
and a spring 371 is located in cavity 368 with the hall 
370 engaging and disengaging the hollow core of conduit 
366. 

Referring to Figure 3 and the linkage connecting the 
accelerator pedal 21 to the carburetor. The carburetor 
rod 372 leading from the motor vehicle carburetor is 


threaded on end 373. A connector 374 is provided with © 


male threads 375 on one end and female threads adapted 
fo receive threads 373 on the other end. A lock nut 
376 secures carburctor rod 372 with connector 374. A 
control sleeve 24 is provided axially with a hollow sleeve 
377 and female threads adapted to accommodate male 
threads 375. A lock nut 378 securcs male threads 375 
in control slecve 24. A stud 27 provided with threads 
which enrare threads in intermediate link 25 secures 
flange 26 between stud 27 and link 2S. Stud 27 is pro- 
vided with a head 380 which slidably engages hollow 
sleeve 377. 

Referring to Figure 4 wherein is shown a schematic 
wiring dingram: A motor velicle storage battery is gen- 
eraily indicated by reference numeral §. “G" represents 
the grounded side of the battery. A conduit 390 leads 
from the battery to the ignition switch 6. A conduit 
391 leads from the ignition switch 6 to conduit 341 of 
the anti-skid unit 13. Conduit 340 from coil 337 leads 
to electrical contact 362. Spring contact 360 when closed 
energized coil 337. Spring contact 360 is grounded at 
G2. Condvit 391 also connects ignition switch 6 with 
conduit 234 of emereency valve 14. Conduit 233 con- 
nects with conduit 202 of the coil 197 in solenoid check 
valve 15. Conduit 201 of coil 197 is grounded a. G3. 
When cenduits 233 and 234 of emergency valve 14 are 
connected throurh dick 310, the circuit leading to the 
solenoid check valve 15 is closed actuating plunger 204 
and thereby maintain the hydraulic brake fluid in the 
brake cylinders; retaining the brakcs operative. 


Operation 


The turning cf the ignition switch starting the engine 
creates a vacuum in-engine manifold 17. The operation 
of vacuum supply tank 16, emergency valve 14, control 
valve If and power unit 12 has been previously described. 

The conventional hand or emergency brake will be 
employed when the motor vehicle is parked with the 
engine inoperative. 

The present accelerator brake control is operative with 
a clutch type transmission, However, the full advantage 
of the prescnt invention is lost if an operative must throw 
out the clutch to shift to cause movement of the motor 
vehicle. Aw automatic type transmission is preferably 
used in conjunction with the present invention. 

Kefciting to Fieures 3 and 4, the turning of the igni- 
tion switch 6 closes the electrical circuit. | lectrical cur- 
rent from the baticry S will travel through conduit 39f 
to coil 337 and contact 234. Cecil 337 will become en- 
erpized when contact 360 engapes contact 362 as will 
presently appear. Contacts 233 and 234 when encaged 
by disk 310 will encrpize coil 197 as will presently ap- 
pear. 

The emerrency brake is released and the operative’s 
foot engages and depresses accelerator pedal 21 caucus 
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intermediate link 2§ to move flange 26 from the right band 
dot and dash position to the full line position as shows 
in Figure 3. ‘The movement of lever 65 reicases the hy- 
draulic brakes throush control valve IL and power unit 
12 as previously described. Simultancuusly head 3390 
sliding in chamber 377 of control siceve 24 will move 
through a “neutral” zone. That is a zone or area where 
Jepressing the accelerator pedal 21 produces an ineffec- 
tural travel before enpaping the connector 374 to actuate 
the carburetor rod 372 to feed more rasoline to the 
cylinders to speed up the engine. This area of travel is 
a time interval to allow the brakes of the motor vehicle 
to be released. 

An observation is made that this time intcrval of ex- 
tremely short duration rep!aces the time interval formerly 
requiicd by the operative to shift a foot from the ac- 
eclerator pedal 21 to the brake pedal. One of the out- 
standing accomplishments of the present invention is to 
reduce the time lag between removing an operative’s foot 
froin the accelerator to applyirg the brake. 

‘This neutral zone also allows the operative to permit 
the encine to cruise without applying the brake because 
head 330 in chamber 377 must return to the “brake* 
zone defore flanze 26 enenpes disk 67 to actuate lever 
65 and piston 71 to sect in mo:ion the mechanism to apply 
the vehicle's brakes. 

Referring to Figure 3. The motor car is now travelling 
ata desired speed in the conventional manner. The brakes 
are imopcrative. If the motor vehicle is to be stopped 
in the normal manner, the foot is gradually lifted fro 
accelesator pedal 21 setting in motion the mechanism 
of contro! valve 11, power unit 12, emergency valve 14 
and vacuum supply tank 16 as previously described, 

If the operative’s fout is ierked free of accelerator peds! 
21, as with w sudden jolt, then the mechanism of the anti- 
skid device 13 is sct in motion to prevent the wheels of 
the motor vehicle from locking under the sudden impact 
of the hydraulic fluid. The sudden withdrawal of the 
foot from accelerator pedal 21 causcs piston 71 to opea 
chamber 53 to atmospheric pressure as previously de- 
scribed. Atmosplicric pressure travels through conduit 63 
to atmospheric chamber 115, A vacuum having been 
created in vacuum chamber 95. The sudden denial of 
gasoline to the engine causes the engine to slow down 
rapidly causing the motor vehicle to slow up or check 
itself. Speedometer cable 349 is attuched on one end to 
the drive shaft of the motor vehicle. Therefore the ro- 
tation of the specdometecr cable 349 drops rapidly causing 
rear 357 to suddenly slow its rotation. Governor 324 hav- 
ing the retation or inertia of the original speed and the 
governor 324 inherently trying to maintain that speed, 
rotaics exicnsion 350 at that speed. Gear 357 engaging 
pinion 353 aticmpts to hold back the rotation of pinion 
353. Pinion 353 is forced to yicld because the pinion 
drives the governor and the povernor is rotating at a 
greater speed. Pinion 353 walls cn threads 351 toward 
insulated rod 35% forcing row 358 against contact 360 
and therchy closes the pup between contacts 360 and 
362 closing the clectric circuit from battery 5 whereby 
coil 337 is energized actuating piston 342 by drawing it 
into coil 3.47, and away from plug 346. Governor 324 
bepzins to slow up. Springs 386 und 348 force the links 
327 and 330 toward Gich otner thereby forcing plug 346 
wut of the position whereby it blocks conduit 323, This 
action allows atinospheric pressure from conduit 63 to 
pass throurh conduit 323 to chamber 143, Disk 181 is 
away from cup shaped washer $52. Atmospheric pres- 
suse thevefore enters vacuum chamber 9S from chamber 
143 to release piston 260 to the intlucnce of spring 116 
by providing atmospheric pressure on both sides of piston 
260, ‘Thereby releasing the biakes through the move 
went of hydraulic piston PM in hydraulic cylinder 92. 

‘This action takes plice instantaneously, As the governor 
324 slows down, pinion 353 throuyh the slower rotation 
of ecar 357, rotates at a slower rate of specd than exe 
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kasion 350. Pinion 383 rotates on threads 351 to re- 
position itsel{ away from insulated rod 35% to normal 
position. The contucts 24 :1d 362 separate to break 
the electrical circuit. Coil 337 is deenerzized freeing 


10 


accelerator 18 is used without a brake pedal aod ia place 
of the brake pedal, 

Spring SL holds collar 75 and washer 76 against valve 
seat S8 preventing atmospheric pressure from passing 


piston 342 to the action of sprinss 343 whereby piston 342, 6 from port $3 to chamber 53 when the conventional brake 
eogages head 346 in position to block conduit 323. There- pedal is used with the present mechanism. The accelera- 
by shutting off atmospheric pres.ure to vacuum chamber tor 18 performing its normal function. 

95 and permitting vacuum te again enter vacuum cham- Referting to Figure 10 whercin is shown na schematic 
ter 95 so that piston 260 can again be actuated to apply perspective view of a motor vehicle, by way of example 
the brakes. 10 wut not of Jimitation, a hydraulic automobile brake sys 

Assuming the motor vehicle is traveling at a normal tem having a master hydraulic cylinder 400, brake mem- 
speed in uw normal way on a level grade or down hill. bers 401, 401A, 4013, 401C, expandable against brake 
Suddenly the engine stops duc to engine failure. Cheek bands (not shown) on wheels indicated by dot and dash 
Valve 7 instantly traps the vacuum in vacuum supply lincs 399, 399A ctc., by any conventional means, such as 
tank 16 because the vacuum in the eagine manifold 17 is 15 hydraulic cylinders 402, 402A, 402B, 4020 
lost. Alinospheric pressure replaces the vacuum in mani- Fluid conduit 403 connects hydraulic cylaiders 402 
fold 17. .stmospheric pressure from manifold 17 passes 402C. Fluid conduit 404 connects hydraulic cylinders 
through cenduit 221 to chomber 228 allowing spring 231 402A, 402B. A common fluid conduit 207 connects 
to actuate diaphragm 230 to force disk 310 to close the fitting 302 with fluid conduits 403 and 464. A fluid con- 
Circuit between contacts 233, 234 to energize coil 197, 20 duit 406 connccts pipe thread 140 in power unit 12 with 
thereby drawing piston 203 into coil 197. Valve plug master cylinder 400. 

204 engares vilve scat 195 to block communication be- A conventional brake pedal 407 is connected to the 
tween conduits 207, 208. Disk 262 moves into position conventional master hydraulic cylinder 400 of the usual 
between ports 213, 216. Disk 264 moves out of block- type, so that depression cf the brake pedal (to the left, 
ing position in front of ports 213, 214 to permit free 25 as illustrated in Figure 10) against the tension of a cus- 
communization from vacuum supply tank 16 through tomary frame-anchored coil spring 408 as about a pivot 
conduit 214 to core 212, port 213. conduit 300 to vacuum 410, a plunger 411 pivotally securcd to the pedal lever 
chamber 95. Th. .cby maintaining the vacuum in vacuum dpplics pressure to the brake fluid within the master cyl- 
chamber 95. inder and through fluid conduit 406 to conduit 141 as 

The opcrative’s foot will be raised or removed from 30 previously described, it bsing understood that use of 
accelcrator pedal 21 to apply the brake. The brakes will the conventional brake pedal 407 necessitates the re- 
be applicd as previously described. n ‘ of flange 26 to render inoperative brake control 

Hydraulic piston 7139 moves ferwardly in hydrautic thrvugh accelerator pedal 21. Conversely, brake pedal 
cylinder $2 forcing hydraulic fluid through conduit 207, 407, master hydraulic cylinder 400 are contemplaicd to 
into chamber 191 and thereby lifting valve plug 204 away 35° be elin:‘rated by the present invention with the substitu. 
from valve scat $95 agaiast the pull of coil 197 to allow tion of plug i40A for conduit 406. 
hydrauiic Muid to enter conduit 2683 leading to the brake A conventional internal combustion engine for the 
cylinders. The momeni the pressure is released in hy- motor vehicles is indicatea at 415 and is provided with 
draulic cylinder 92 coil 197 pulls valve plug 204 into a conventional carburetor indicaicd at 416 and a mani- 
engagement with valve seat 195. Thereby trapping the 40 fold 17. A linkage gencrally indicated at 417 connects 
fluid in the brake cylinders. Reactivation of the engine carburctor rod 372 to carburetor 416. 
will create a vacuum in manifold 17 and through conduit Referring to Figure 11 wherein is shown a modificd 
221 a vacuum will be created in chamber 228. Dia- form of anti-skid device 13 and a modificd form of powder 
phragm 230 is sucked rearwardly against the tension unit 32 with the speedometer cable 349 connection; the 
of spring 231 thereby pulling disk 310 away from con- 45 conventional combustion cngine indicated at 415 is pro- 
facts 233 and 234 interrupting the circuit to coil 197. vided with a conventional torque converter or tid drive 
Spring 206 raises valve plug 204 away trom valve scat 195 transmission indicat.\J at 420 having the conventional 
permitting the pressure of hydraulic fluid to be released drive shaft indicated at 421 and a conventional specdom- 
from the brake cylinders, eter cable 349 connected to drive shaft 421. 

It is contemplated that the present invention will re- 50 The power unit 12 illustrated in Figure 11 provides for 
place the conventional foot brake pedal on a motor car. conduit G1 connecting chamber $2 through outlet 144A 
However, provision is made to allow the present inven- directly to vacuum chainber 95 instead of connecting 
tion to be used with a convention foothrake pedal. Flange chamber 52 ith outlet 144, third vacuum chainber 143, 
26 is removed to render inoperative control valve 11 with secondary vacuum chamber 91 and vacuum chamber 95. 
the various parts as shown in Figure 1 wherein spring 65 Third vacuum chamber 143 and secondary vacuum 
81 maintains Mange valve 73 unscated from valve scat $6 chamber 9t along with the mechanism located in these 
and washer 76 scated against valve scat S8. When the chambers may be eliminated if it is contemplated to not 
foot brake pedal is applied hydraulic fluid in the conduit provide for use of conventional brake pedal 407. 
leading from the foot brake pedal to the threads 140 in Inertia governor 324 in the form shown in Visure Ut 
housing 90 will pass into conduit 141 and into chamtcr GO differs from Ficures 3 and 6 in that the electrical unit is 
92 from where it will pass into conduit 162 and cavity dispensed with in this modification. 

188. ‘The uid in cavity 188 will actuate disk 186 there- Having illustrated and described preferred embodi- 
by forcing projection 148 and diaphragm 145 into posi- ments of the present invention, by way of example, but 
tion to engace disk ISL (see Fipure 2) whereby piston realizing that structural changes could be made and other 
177 moves disk 180 away from tib 167 against the ten- 65 examples given without departing from cither the spirit 
sion of spring 183 to allow aimespheric pressure to pass or scope of this invention. 

through port 171, cavity 170, chamber 143, outlet #44, What EF claim is: 

conduit G1, port 60, chamber $2, port $5, chamber $3, 1. An aceclerator brake control consisting of an encine 
conduit G3 into atmospheric chamber #15 where piston mianifold provided with a vacuum, a control valve and a 
260 applics the broking force is previously described. 70 power unit comprising a housing havins a chamber, a 
Cap shaped washer 152 eneare disk ERD so that po.t 146 spring loaled piston separating said chamber into a 
is rendered inctlectual, vacuums side and an atmosphere pressure side, said con- 

Tt will be noted that disk 1X0 is held against rib 167 by trol valve selectively permitting passaze of atmospheric 
Spring KS prevention atmospheric pressure from passing air into the pressine side of said chamber and sclectively 
Into passageway 164 from hollow core 17l wheo the 76 permitting « vacuum condition to be prescnt in said 
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simaenherte peecenre ef *e. a conduit provi's beiwecen inc a chamber, a vacuum operated first piston olf My 
ae a a TT te { Jvacnem ids whereby in monte in sod chooser snd dividirs said chamber into 
‘ . dy rehoscal control valve a saci as a Vacvuo ebsenler amb ao atmospheric chamber, a first 
Wom aad s neice atin sand atone chene pres. senda conmectioe sant vacnum in said) envine mani- 
le fev cen " Pypeton to tig gttacive of said 3 fold with said vacuum chamber, a hydraulic cylinder 
ere aod in her shat pesitten of saul control fotined in said homsine., a piston rod formies part of 
Valve a Vago rs present pa sid vagina side and gt said fist piston, a hydiaulic preston slidably micunted ia 
mepHene Prose a present in said atmospheric pres- said hvcriwlic cylinder connected to said piston rod, a 
sure Side Where by satd piston is moved in sant chamber spring in sant vacuum chamber urging suid first piston in 
ay iinet the ft of said spring a second valve is pro- 10) a direction to reduce the area of the atmospheric cham- 
vided, an inertia povernor is operatively connected to ber, a control valve provided with a first chamber, a 
said seconds ‘se for actuating said second valve to admit second chambér anda third chamber, a port on one side 
atmosphciic at to the vacuuin side of said chamber when of said first chamber exposed to the atmosphere, a see- 
said inciiia povernor is in operative position and said ond port between said first chamber and said second 
control valve has selectively permitted a vacuum condi- 15 chamber, a third port between said second chamber and 
tion to be present in said vacuum side of said chamber. said third chamber, a third piston operably connected 
2. An accelerator brake control for a motor vehicle ty sail uceclerator and reciprocally mounted in said con- 
having a plurality of wheels and consisting of an engine trol valve and provided with a first valve seat engage- 
manifold provided with a vacuum, an accelerator, a con- able and disengageable with said third port, a second 
trol valve and a power unit comprising a housing hav- 20 seat on said third piston exgageable with said second port 
ing a chamber, «a spring loaded piston separating sai4 When said first valve seat is disengar.. from said third 
chamber into a vacuum side and an atmospheric pres port and dieneareable from said sccond port when said 
sure side, said control valve selectively permitting pas- first valve scat engages said third port, a second conduit 
sage of atmospheric air into said atinaspheric pressure umting sai second chamber with said atmospheric cham- 
vide of said Chamber ard selectively permitting a vacu- £9 ber and a third conduit uniting said third chamber with 

um condition to be present in said atmospheric pressure said vacuum chamber. 
sie of sau! chamber, linkage means opercted by the ace 5. An accelerator brake control consisting of a mani- 
eclerator r selectively actuating sant control valve, a Pd producipg a vacuum, an accelerator, a control valve 
condo bet oon sad encine manifold ood sod vacuum und a power unit comprising a housing having a cham- 
sle wherehy an sclected position ef said acceteras 38 ber. a vacuum operitled first piston having a piston rod, 


tor a vocutin ds present in said vacuum ye and through 


sail control vo'.e on soid atmo phene pressure sits to 
conten sont piston to the influence of «aid sarin and 
be ether s ted postion Of said accel tartar ¢ 

WS Present in seb vaca eile pod thre s 

vole traces prownre I present im sand at 

pressure side whereby said piston is moved in 

her asamst the force of said: sprin c 


presited ga tects posernor is provided cont ; 
ond meuns opsratively connected to 
mfoncrha pesernor as provided for actuating said see- 


ead velve to chit atmespheric air to the uum site 
ef sid coh a socutum supyty tfonk, a check valve 
and an one troney valve > postioned in said) conduit 
between Said cheime omar ht and said vacuum side 
whereby sant casing mandold in one condition creates a 
Sacuum dosabl vactum supply tank by possins through 
suid check valve, while at the sume tine said ensine 
mantoll maintuns sad emergency valve in position 


to block escape of suid vacuum from said vacuum sup. 
ply tank and said engine manifold in another condition 
when utmosphene air is pressotin said engine manifold 
permits sant emergency valve to move to a second posi- 
tw whereby sail emergency valve blocks out the in- 
fluence of suit engine manifold on said vacuum side 
through said conduit und unblocks the escape of vacuum 
from said vacuum supply tank to said vacuum side to 
substitute the vacuum from said vacuum supply tank for 
the vacuum from: said engine munifold, said check valve 
blocking the influence of atmospheric air in said engine 
manifold upon suid vacuum supply tank, 

3. A mechanism as delined in claim 2 being fuither 
characterized in that a first hydraulic cylinder is pro- 
vided, # second piston slidably mounted in said hydrau- 
he cylinder is provided and connected to suid first men- 
tioned poston, a hydraulic cylinder provided on c.ch of 
said plurality of wheels, a conduit connecting cach of 
said hydriuhe eyhnders on said plurality of wheels with 
seid firet lvdiendic ovlinder, the movement of said’ first 
Menhoved paston moving said second piston to actuate 
sand hydiauhe extinders on each of said) plurality of 
wheels, 

4. An acceleritor breke control consistirn of an en- 
fine manifolt having a vacuum, an accelerutor, w con. 
trol valve god a power unit comprising a housing have 
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sLdably mounted in said chamber and dividing said 
chamber into a vacuum chamber and an atmospheric 
chamber, a first conduit connecting said manifold with 
sant vacuum chamber, a humper in said housing engage- 
tle witli sual Eeot poston to provide a iIninimum area for 
iid ano -pheric chamber, a hydraulic cylinder having 
mooutlet formed in said housing, a hydraulic piston slid- 
ably mounted in said hyJraule cylinder connected to 
sid puston rod, a spring located in said vacuum cham- 
her acting on said first piston, a control valve provided 
with a fitst chamber, a second chamber and a third 
chamber, a first port on one side of suid first chamber 
leating to the atmosphere, a second pert between said 
first chamber and sw second chamber, a third port be- 
incon said second chamber and said third chamber, a 
thiid piston operably connected to suid accelerator and 
reciprocally mounted in sud control valve and provided 
With a first valve seat engageable and disengaceable with 
suid third port, a sccond valve scat on said third piston 
engageable and disengugenble with said second port, a 
sesund conduit uniting said second chamber with said 
nuspheric chamber and a third conduit uniting said 
third chamber with said vacuum chamber, said accel- 
crater in one position actuating said third piston to en- 
Rage said first valve seat with said third port and to dis- 
enyuige said second valve seat from said second port to 
allow atmospheric pressure entering said first port and 
first chamber to pasy through said second port, second 
chamber, second conduit and enter said atmospheric 
chamber to actuate said first piston arainst the resistance 
of said first spring whereby said hydraulic piston slidably 
moves in said hydraulic cvlinder, vacuum from said mani- 
fold passing through said first conduit to said vacuum 
chamber and through ssid third conduit to said third 
chamber, said acvelerator in a second position actuating 
said third piston to disengage said fust valve seat from 
said third port and to eneage said second valve seat 
with said second port to allow vacuum passing from 
8° manifold through suid fist conduit, vacoum chan. 
ber, third conduit, third chamber, third port, second 
chamber, second conduit to said atmospheric chamber 
where a vacium is created to allow suid first spring to 
Position said first piston arainst said bumper and hold 
sid hydraulic piston ina preselected pusition in said hy- 
draulic cylinder, 
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6. An aceclerator be control consistins of an engine 
ranifolf havine a vaces. an aecelertor, a control 
Valve. a vacuim supris ton ay emereency valve and a 
rower unit comprisin’t oo bene de having a chamber, a 
vacuum operated first pieten slidably mounted in said 
chamber and dividing «+ ! sher into a vacuum cham- 
ker and an atmospheric chamber, a byvdrautic cylinder 
formed in said housing. a piston rod forming part of said 
fret piston, a hvdrvutic piston slidably mounted in said 
hdraulic cylinder coanected t> said piston rod, 1 spring 
ip said vecuum chamber vctive on said first piston, a con- 
trol valve provided with a first chamber, a second cham- 
ter and a third chamber, a port on one side of said first 
chamber Jeadine te te atnyephere, a second port be- 
tween said first chamber ard said second chamber. a 
third port between soid segond chomber a 1 sail third 
chamber. a third pisten operably connected tos id acecl- 
erator and srogetly mented in said control valve 
and provided w th a best valve soot ensresable and dis- 
engacesble wit! said third port. a second seat on said 
third piston cnr ereatys ocd diseneargable with said 
cecoml port, a sccomd conden menting sot secdind cham- 
chomber. a third conduit unit- 
vel yoouum chamber, said 
u r ssaeeway 


Fer with said atine-rhert 
ing said thin! chamber wen 
emereencs salve cermprare at dy hevines 
consisting ef a fith choewh on curd a cere, a can having a 
Fourth comet, a ebeep tyr sce id cap seeuring suid dia- 
phragm to said boely at sone 
sivth Chamber. a spies 


itth chomber to provide a 

Ud between said cap and 
said diaphracm. a forth enten having a first disk and 
asccond disk slidably mounted in said core und fixed on 
one end to soid dicrhrveim. o fifth conduit and an op- 
positcly disposed sivthy ceuedrat focated in seid) body, a 
ceventh conduit aa tan oppositely disposed eighth conduit 
md cieth comdtuit imer- 


located! im sist berets nhs 
connecting to puevtio a te tess bet compecting sand core 


With said socoun choamber. sae fourth comduit connect- 


ing said sinth chamber cath id coins manifold. said 
fifth conduit conre ties sont core with Said engine mani- 
fold. a ninth cen tat commect or said: enune manifold 
with said wacom sepeis teeta seventy conduit con 


Toc seepply Gark. said sev 
cont core with said) wacuim: sup- 
coeasing and disengaving said 

id sceomd disk engaging said 


necting sail core wita 
enth conduit can’. ctin 
ply tank, sid fies des! 
fifth and sixth eon teat 
seventh and cighth condaits when sail first disk disen- 
cages said fifth smd sixth conduit and said secand disk 
disengaging said sevens ond et hth conduits when said 
first disk disengares send fitte and sisth conduits. 

7. Anacervterstor broke central consi tins of an encine 
manifold provided with oo voeetin, on nevelerator, a con. 
trol valve, a vec supply tank, an emergency valve 
and a power unit, Freire mreainy operated by the acceler- 
ator for selectively vatine stab control valve said 
power unit comprising i fhesstre havin a chamber, a 
spring losded piston separitins sunt chamber into a vacu- 
um side and an atmosphere presstre side. said control 
valve under control of sant aceslerotor selectively permit- 
fing passare of atmepteric aie tte the pressure side 
of said chamber ail selectively pormuittin’ a vacuum 
condition fo be prevent in said atmeohoric pressure side, 
a counestion between sok eaetes marifolt and said 
vactiim supply fink ercatine ae scuiint in sakl vacuum 

nov valve havin a choaphrogm 
od connection beimesa said en- 

ited sobb diaoheaen, a thied 
oft cmd the other 


supply tank, sit cones 
opet ved pion, wos! 

rine onentetd ste erate 
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alale ant Sci eecageter gees. ae Bevere tty comes tion boty cen said 
Vac opps ty aed Gi Bates tinned side of sid 
dinphisen, 9 TH Me) sonb fest) mes: 
front Cie orf Scntel abicgetinreis wet soidd saci site, in 
pre selected poo reniet ound tetera vacua from 
roeettoll by pte os iit soouen silo ane 
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said piston to the influence of said spring, in another se 


Iected position of said accelerator a vact 


engine manifold ts prescnt in said vacuwn side and 
through said control valve atmos; heric air as peetent tn 
said atmospheric pressure sirle whereby » df pretend is 


moved in said chamber against the force of the spring 
the vacuum in said engine manifold acting on satd dia 
phragm to per * the vacuum from the engine manifol 


to pass throug J 


said emergency valve to suid 
side, the loss of vacuum in said engine manifold 
ing «id diaphragm operated piston to permit the vacu 
um fiom said vacuum supply tank to pass throw *h said 
emergency valve to said vacuum side. said drape ’ 
actuated piston blocking the connection between san 
engine manifold and vacuum side when the vacuum 19 
suid engine manifold is lost. 

%. An accelerator brake control consisting Of an eneine 


manifold provided with a vacuum, an accelerator, a con 
trol valve, an anti-skid unit proviicd wah a list sate 
noid, a vacuum supply tank, a first cheek valve. an 
emergcney valve, a solene:d check valve via power 
unit, linkage means operated by the accelerator for ol 
lively actuating said control valve, » id power ut 


prising a housing bovine a tiest chamber, ao titrant 


cvlinder, a secondary vacuum chamber. a thers ’ 
chamber, a spring Joaled test peton seri j 
first chamber into a vacuum side ont an i 
presstire st le, a hydraulic prion litably mre 


bvdraulic cylinder and eperatively comnect 


piston, a first diaphragm having a best port ou ! 


between said sccoadary vacuum cham wn { 
vacuum chamber. a second port Peiwesn vit vocut 
side and said secondary vacuum chanted erent 
tively connected to said hydratdic oy finedes ‘ h rl 
first port in said Set Ciaphraypi, sated conned ' 
contro! of said accelerator selecuvely point ; 
throuch a first conduit ef atevesplictic sar nite | wt 
mospheric preswire side of said chores nel 

tively throueh said first comdsat poo ce ' 
canJition to be present in sid atmos re P " te 
a second conduit housing sont first check et " 
said entine manifold and said vactim sips bie al 
lowing a vacuum to pass from sakl moarcdett tes Th 
vacuum supply tink, seid) emeriency el.eg havine 


eho pe tena third 


dinpirerm operated: sprint losbrd sor 
conduit between said coring manifold am! th. 
loaded side of said diaphragm, a fourth cost between 
said eninge manifolt and the side cpposite cant sprone 
losded side of said diephranm, 4 fifth combat bepveen 
said vacuum supply tank and the sid Eppasite » vil spromt 
lated sits of said dinpt acm, a second wl valee. a 
sixth conduit housing sid chest salve connecting sat 


“erie 


side opposite said spring foaded side Of Said deephe ens 
and said vacuum side of soit first pitoa. a ooeedoneter 
cable, said aati hid device consists of a then ues 
n cavity, a gear box and a seventh condeit, a vavernot 
provided with tvo opr sitcty disposed aren ty tut ively 
mounted in sail cnvits 4 pinion mornted for thanwerse 
movement is retatively monnted on one of sand arn, a 
first switch is secured on sel pear bow cid ison tively 
netnated by the transverse movement of sacl pose a 
year operatively connected fo subd pine ty opens vt 
connected te stid spesdome 
by. a bleck seeured to the ego Of said egerrttely: dps 
posed gems is stb ibty mounted ta apoo wd ehee seed 


fers rvengy 


er cable te be netted there 


seventy comduit, a first softened seeped te rbd bene 
is oper tively conpected ty said oie st, sind yet 
hoit commseting said fit covebeags wite sorb te te crete 
an ciehth Comdial canmnvetar tS ub tis tee! oi toedet 


coith said sofenoid check valve, ant Pe ae) Md 
ine a source Of electric power and eee! a 


tively connects oid fest setemetd, sone TT eet CR 


eat salenoid check valve wile sot setter an eheta 
power and ao ninth condiit conmrpetion sail ented vals 


with said seventh conduit, 


oy 
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9. An accelerator brake control consi ting ef an enrine 
manifold having a vacuum, on aceclerater, a cortrel volve 
and @ poser unit comprisins a hetsene baeior a nest 
chamber, a bydrauhe tylnider, a secondary vag 
chumber, a thind vacuum chamber, a vacuum operated 
spring, loaded first piston sintubly mounted in sant linst 
chamber and dividing said first chamber into a first 
vacuum chamber and an atmospheric chanber, a first 
conduit connecting said first vacuum chamber with said 
engine manifold, a hydraulic second piston stata! 
mounted in said hydraulic cylinder ope: ely conney 
to said first piston, linkage means operated by said accel- 
erator for sclectusely actuating said control valve, a sec 
ond conduit uniting said control valve with said atmes- 
pheric pressure chamber, a third conduit uniting said 
control valve with said third vecuum chamber, means be- 
tween said third vacuum cusnber and said seewndary 
vacuum chamber under control of the fluid in said hy- 
draulic cylinder opening and closing commnunication be- 
tween said secondary vacuum chamber and said third 
vacuum chamber, a port between said secondary vacuum 


10 


15 


chamber and said first vaerum chamber, said control. 


valve under control of said accelerator selectively per- 
nulling pass ¢ atmospheric air into said atmospheric 
chamber whereby said spring loaded first piston is aetu- 
ated against the tension of said spring to move said ay- 
draulic piston in said hydraulic cylinder in ene direction 
and said control valve under control of said wceclerater 
selectively permitting o vacuum condition to be present 
in said atmospheric side to condition said spring loaded 
fist piston to the infuence of the force of said spring 
ty actuate sail spring loaded first piston to move said 
hydraulic piston ia an opposite direction. 

10. A control valve hiuving a housing provided with 
a first chamber, a secend chamber, a third chimber, a 
first port in said housing between said first chamber and 
the atmosphere, a second port in said housing between 
said first chamber 2nd said second chamber, a first valve 
seat in the cdee of said port facing said first chamber, 
a thicd port in soi housing between said second port 
and said third port, a second vale> seat in said port fac- 
ing said thid chamber, a fourth port in said housing 
exiting said secoml chamber, a fith port in said housing 
eviting so?) third chamber, a piston mounted for recipro- 
cating movement in suid housing and provided with two 
valves adapted to alternately engage san first valve seat 
ind said second valve seat. a lever pivotally mounted in 
said housins and pivotally connected to said piston, an 
accelerator pedal, linkage connecting said accelerator 
pedal and said lever consisting of an intermediate link, 
a fiance, a stud provided with a head securing said flange 
to said intermediate link, a centro! sleeve provided with 
a hollow area, said heat slidingly mounted in said hollow 
so as to push suid com.rol sieeve in one direction when 
in one end position of said hollow and to pull said con- 
trol sleeve in an opposite direction when in the opposite 
end position of said hollow and a neutral or ineffectual 
operating position in said hollow when ssid head is inter- 
mediate the opposite ends of said hollow, linkage means 
connecting said accelerator pedal to said intermediate 
link and sdjustalle rod means fixed in said contro} sieeve, 
said flance ennacine ond disencaping said lever to actu- 
nte said piston to cauee alternately one or the other of 
said two valves on said piston to ergage and divengage 
the respective volve seats, 

1. A governor controlled solenoid valve compricing 
a housing formint a eevity, a pear box, a conduit formed 
in said havsine, a coverrar rotatively mounted in said 
cavity, comsstine af tee oppositely disposed arms, two 
oppesitely dicposed comntmweinhts pivet lly connected to 
apposite ends of said aes by means of links, sesilent 
wicuns suspended betweea and connected to said counter- 
weiehts, a bleck slidably mounted and normally posi 
tioned in said conduit, operatively connected to one of 
said arms by means of a piston rod slidably mounted 
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in sab howine a debater beady fived to said housing, s 


eo tesead ys dd tebertiee Landy cent ersaderes s%4 
bie inte Ine enna. a wine comb biel i orc of 
sed Creiltas, Tb Pee tively pomniod in said 


eps teen cette Son cond aad abeatine: saad Lock, a shoul- 
der on sand plemper nese at micas interposed between 
Sitid Soper and send sorottiatr. a panto located in said 
gear box and amounted on the ether of sad oppositely 
doped arms, frotite said gem and to have limited 
literal movement oa sud arm, a gear rotutively mounted 
in sont year | oN, mo . to drive said gear, an electrical 
switcit secured to sane pour box, means actuated by said 
Ittcrel movement of sad pmien to open and close said 
clatrical switth, wea clectial ciremet connecting said 
switch with said wire cor, a sudden change in the speed 
of rotstion of said gear effecting Literal movement of 
said pinion to close said electrical switch to energize said 
wire coil to withdraw said plearer from abutting posi- 
tien against said block to permit svid resilient means to 
draw said counterweights toward cach other to actiste 
said poten rod to move said black out of blocking post- 
tien in sand conduii. 

12. An accelerator brake control consisting of an en- 
gine mantold normally under vacuum, a power unit, an 
uecelerater, a tiest means for normally momtamning said 
power tint inchiective, a second means connecting said 
manifohi with said power unit for opposing said first 
mean. fer tmoaintuning sakh power unit incilective, a 
consol valve movably to theo posiiens, in one of which 
it Scab. Saud power units cainst atmosphere pressuie and 
in another position of wich it aduarts suid atmospheric 
Pressing Lo Overcome Ss al fist means for maintamrg 
said power unit ineifecti om conmasten with the vacuum 
from said coving marie’. a third means connecting $ ‘id 
acevlerater fo said centro salve to gdmit atmospheric 
pressure durin ang rance ef the t wel of etd aceelera 
tor and to close said control valve to atmospheric pres- 
sure dutins another renge of trovel of suid accelerator, 
a second valve. an inertia gevernor, means to activale 


said ipertaa nowermor, Sand Peo Laver orpecrauvely 
conne ted to said secon! valve whereby whos uid incrlia 
governor iy activated atmospheric pre-sure ty admitted to 
overceme said second means to allow said fist means to 
maietun said power unit in Tective ©o long us said incre} 
fovernor ts cativeted aod to etlow: sited weoond means to 
opp said: first means when sakt inertia governor is 
de-a tivated 

13. An acevlerator brake control consisting of au 
enzine manitotd normally uaer vacuem, a power unit, 
un accel nator, an inertia rovernor unit, a first means for 
normally maintuinins said power unit ineifective, a sec- 
on neans corneeting said eng’ne manifold with said 
pos mit. » conteal valve movable to an even position 
and a closed position in closed position said control valve 
senls said power unit against atmospheric pressure, in 
open position it admits simespheric pressure to overcome 
stil first meuns for mitintaining said power unit ineffec- 
live, in conianction with the vacuum frem said engine 
manifold, a thid means conresting said accelerator to 
said contre! valve to move s.‘d control valve to open and 
cloxed positions, a conduit between said control valve 
and said power nnit. a valve in said conduit under con- 
trol of said inertia povernor unit normally closed, a 
fourth mean. operable upon sai-t inertia governor to actu 
ate sid valve to open position in said conduit to admit 
atowseheric pressure in eppesition to the vacuum from 
sail cneing manifold which aids said: atmospheric pres- 
sure in overcoming said first means which renders said 
power mit inelestive. 

I fon secclerstor brake control for a motor vehicle 
the combination of basins an engine manifald normally 
under vac, a pone for applying brakes, an ac- 
colerstor podat. a fist means for normally maintaining 
said power unit ineMective for applying the brakes, a sec- 
ond nicans connceiing svid manifold to said power unit 
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roprocing said first tr maintainins the power 
mt meflectsys wu coutred Is wable tot puviiins, 
mone of which ot se sad pow ce WN ap iit aline 
reere pressure rnb on ft wther of which i addoits a 
mospheric pressure to Overcome the sard fest meat fu 
maintains the power ort in tive in cont hon w 
the vacuum [re sand on ‘ and a third means cua 
necting sant gceeleriaty i to sant control vulve to 
dovwt atmospheric pt disso one cance of its travel 
nd to cl mb cor ‘ dure its movemen 
throuch the driving min | d accelerator pedal 
1S. An acceler r broke control conmastine of an 
tntne manifold prove ! ha vacuum, a control vans 
Ind a power uml compre frvtre tne | ne a chamber 
2 spring: towed poten t sunt chamber imto a 
uum side vad an alts me pressure Side. sand ce 
Valvg loevtively pote i of ott pins 
sur “1 at ul cham! rf ni ; - 
such condition tot fl mlm s A 
re ordi is provetod betwern 
n ! nl mis un sil ‘ hy os 
’ thon « und P valve uy ny by 
ah vance { wy snd at h 
toe cond! ' if riot { 
AT hee niin | i omabs tco 
i 3 ‘ " ‘1 {\ ul tal 
' ; t woe .] nl at r ric ff 
t thy nite rif rvwedd on Te ana 
net tt fetce of { a 8 cnn tu 
nl am ci nov wal ! {wn al co ut 
ae md¢ to ney ! smd vo 1 fy Wier 
ty al ened nit ! r¢ coud creat 
Saco on Sand m ' trith ' tt 
tin s ivr me ‘ { t ! re 1 : ae ! 
mn peste tea block ' hb vou from 1 
Voctetet gieett t : | i ' tis ve 
co tts ‘ 1 rr fe I 
m fe \ { ; ‘ ‘ ths mye t 
if toon whet ¢ ' ort 
the antlers oo ' | vit 
cule thre ’ Ice tot ! ri | of 
Vactum frown sand vce ' ¥ ton lo nls mum 
side tor slyetitete the tant v trom id vacuo supply 
tink for the vacten frees do eoeme nionteld 
1G. An cl ten! ential comsi-ting of an 
enoine oniefold provid od t yorcteen n celerator, 
a contrat vu mul ay mr omypt + a beret 
huvine a chamber. a sprine loaded piston separating sa 
chamber tite oa vancuirn sad nd an atmansplerie pees 
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tively poruutl 


mre ity sul of 


sure side, sid 
of atmo phere 


atid selectively porurttiee sass 


cnt in sant oto phic pre 
tod by the vecelentor fer sleetively aetiating s rif Con 


wet chy ber 
mm comiition to be 4 


re Side, Hokie micans oper 


trol velve, a fist meses | 
snd said vecnun side wheres incon) selected position ¢ f 
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tween said enrine manifold 


ssid aeectoraitor a vce rs present in sand vacua s al 


and throrel sat comtied salve on said atmosphere pre 
stite side to condition sod piston to the infleence of said 


spring ate in onether selected position of sand aecelerator 


th Valo bs present tyocum side and throagh sot 
comtral vats irterspetec t preesmre is precent a set 1 
atrresphes presse sete owe ley s T piston is mewe ! 
ie ot Chamber eect tov ot Sand sprons, a second 
vole bs prosnb fd pout eescemor ceeteatiing sad 
sono valve, we bon ’ soretivedy: cate sted te 

nd teri eer ote tr wal coon salve te 
teh enh vite pe 1 : sere fe at cond 
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for opposing sant first mean ro 
tint seeucecuve, a control valve mov . 
im one ol hich at seals ! power unl 
pherc pressure nd inthe o rolwt t 
$ } C pressuie, lo Overcome U al tit 
mumtumig tic power unit t ve in i 
ine ¥ n trom suid manidokd Jat 
noc id ucceterator pedal to said Control ¥ 
mut atmospheric pressure durmg one iange ol) 
Ta) ii to ose sud control valve 
through the drivit e of satd uc i f 
ugittskidl means tor motor v« le is | ! 
preung a fourth means for lim y oppor 
ft said power unit on the veiicie Diaaes 
15 guilt for dim tie atmospl tic pre ire t { ¥ 
s of said power unit, a valve in said co i 
sovermor means driven by a part of swad n 
Which sotates with the drive wheel theres 
m tal therewilh to m 
20 clo the motor velucle whicels are 
but vises said incrtia coverner 1 ray 
satl hen said wheels are locked 
1 oter vehicle acce’erater of f 
} ranhic brake ' how t ‘ ft 
= ee n rind ay ited & ' 
m t c tively pormettir " ot 
' “wor i ham ‘ | 
th f (ini Pras ol ' ! 
pre | to il ‘ eran i 
39 oy ted th celerator for { 
valve means, whereby ine P 
u veel sn o-ph ‘ 
nd suatd ¢ ' ms ty cl ! 
mn t let med aoluatrenm « 
35 fey vulve Mccetts ( ' 
f ‘ Y r vw | cle j 3 ' 
f " term! ty mo per 
riven sund vacuum chu t hie 
cr is Closed 
4 iM, In a motor s rcvelorat f 
a) tite brake svsten hous f f ! 
fc c! MUOCH wt | a voct 1 cham f 
meus selectively permitting p 
rite the pressare chaniber, equal v ' 
49 tively permittee pa ¢ of atmo plist \ 
pres-ure chamler toll sun chamber ' ' 
eperated by the accelerator for selectively a Ta aT | 
Valve pans, Abie shy moony pre detcrmunmd ! if 
ihe a lerater said atmerpheric valve mean. i ep oned 
OY ned sand equalizing valve pean foseal ued where ew an 
a ssoml prealctermingd oc tiation ot the acceletton ad 
cunalizing valve means ix opened aids stl otters prevene 
waive mrcuns iy closed, an entine montold son ns 
supply tunk, an emersency valve, Said erence mail Ml 
43 suppiying vacwum to said vacuum chamber, sand emery 
cuey valve aetiatiag, upon Lailore of saute Ww 
fold to seprly vacuum to sid vacua chamber. te sep 
ply vacuum front said vacuum supply tink to satel 
saci chamber, 
eo 2), An accelerator brake control comastin: of anen 
ting manifold normally wader vacein a post tint. oe 
wecelerstor, a fie means for meroatly mentanes ted 
power uot ineMeetive. a sesond means Cote cs sil 
pvereted With soak peewen tent for oppo al thet 
{ mrooos fer eaiotonig sand power et eiedho try aon 
cool vordve mrowable fo tvcer pre rtien.. a en eds ‘hho 
; I. said power pet eta tata Porte f fon 
weet e gprocntionn et vite fy af colts Senhoote th 
" we to averse sat in peeat te " 
rou wh power unt wih otme oo eyphne fheon i 
voce fram said Cees meted, a thar oes r 
moot ent aecelerater to cant control v1 tee at 
tne cherie pre sure deere ene panee af the tf 1 of 
srt acc slerstor and tee! ad control watee teat 
if ple the presse during oot tanee of then ar | wl 
al Pde aenametaetial ed 
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2,661, 
19 
Veelormer, a voce supply tank, om emertency 4 lve, 
Eoin sepply tank peplacme suds SUEM meal 
' Voseal come amfold pow favtere of said 
‘ titers Die supaly awe in, Sant Colare ovotuat 
bor sane oney sole to unite Said secs Imeans with 5 
dvs teun rey tank and to disconnect sant sceond 
Heats With Leneine moanitold. 
“H. de a power brake sysiem, a power uvil, a set of 
biokes, hosed circemt Mid supply Petwcen 


sont power 
wet and set of bye 


AES, GN Cmerpency valve, wu sulenou! 10 
check valve, an clectrical circuit COMpPrisiIneg a source of 
chetricnl encigy, a first switch, said solenoid in the sole- 
noid check valve and a second switch actuated by said 
emiecrpency valve, a source of Muid power to activate and 
deactivate said power unit to actuate and de actwate said 15 


set of brakes throurh swul closed circuit Mut Mipply, Said 
electrical circuit normally energized, failure of eid source 
of power actuating said emerrency valve to close said 
Scena switch to complete said electrical circuit to ener- 
prize sant solenoid to actuate said solenoa check valve 20 
fey port Mid in said closed circuit to low toward « vid 
set of brakes, suid solenoid check valve preventing Muid 
most closed circuit from flowing from said set of 


brakes to saint poser unit until suid first svi oh de-ener- 

ested said cleetrical circuit. 23 
22. An ineceleritor brake control consisting of aun 

enune Demfold provided with a vacuum, a control valve, 

an emergency valve, a check valve. a solenoid check 

solve. and a power unit comprising a housine, a hydraulic 

Hid cvlinder former in said housing, said housing having 30 

« chamber, a first piston separating said chamber into 

2 vacuum side emt on atmospheric pressure side, said 


fest poston extending into said hydraulic Mid chamber, 


4 fond condit connecing suid solenoid check valve with 


sid Dvdiautic Mond estinder, said control valve « lectively 35 
POTTING Masser of atmo hes ointy the pressure 

ute of hasiber aml selectively permitting a vacuum 
corndition to be present in said atn wepheric pressure side. 

ree mdint provid wiih said check valve connecting said 
enone oie Oo owoth sail vaca ‘sighy 


sald emer 
a Chamber, a diuphrogm dividing said 
ther inte a vacuum side a d 


soho compreany: 


an atmospheric pressure 
aw scvond pastow sceured to said di Pheopm slidably 
micd in sand wnospheric Pressure site, a sprmg urg- 
said second piston and diaphragm toward said pres- 45 
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sure site, a plate of electrical conductivity and electri 
mor hite dt fron « 


silyv 
if socom piston, secured to said second 

vical tertomals teved te suid emersency valve, 
thle sud dienzareable with said plate, an clectrical 
having a source of electrical power, comprising a 
the solenoul of said solenoid valve and said 
terminals, a second combuit connecting suid enpine mani- 
fold with said vacuum side of said emergency valve, a 
third conduit leading from said solenoid check valve, said 
control valve in one selected position permitting vacuum 
from said engine manifold to be present in said vacuum 
side of said power unit and atmospheric pressure in said 
aimosphicric pressure sie of said power unit to move 
said first piston to force hydraulic fluid from said hy- 
drantic Guid chamber through said solenoid check valve 
imo said third conduit, said control valve in another 
selected position permitting atmospheric pressure to be 
present in both said vacuum side ‘and Almospheric pres- 
ture side of said power unit, a spring in said vacuum side 
urging sent first piston toward said Atmospheric pressure 
side, sai! check valve operatively preventing atmospheric 
Pressure in said vacuum side from reaching said mani 
fold, upon vacuum failure in said engine manifold with 
said electrical circuit . nervized, said spring wll urge said 
diaphragm and said cond piston forward to ¢ ‘gage said 
Plate with said terminals to cause said salenoid check 
valve to block Muid from said third conduit from enter 
ing, said solenoid check. valve but allow ing fluid from 
said hydraulic Mut cylinder to pass throug) said fluid 
condi to said solenoid check valve into said third 
conduit, upon de-enereizing said clectrical circuit, said 
solenoid check valve remains in position to block passage 
of uid from said third conduit until said first piston is 
acted to force Mund from said hydraulic Quid chamber 
into said sulenoid check valve with the sulenoid de- 
energized 
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This is a continuation-in-p2rt of applicant's copending 
oo] application Ser. No. 322,716, filed Nov. 12, 1963, and 
al entitled, Braking System ard Anti-Shid Means Therefcr. 
The prescat invention relates generally to braking sys- 
tems for automotive vehicles end the like and is par- 
ticularly concerned with the provision of novel and im- 
proved anti-skid means. . - 

It is well kcown that a skid condition may bs encoun- 
tered by a moving vehicle where the brakes of the vehicle 
are applied so hard that the vehicle wheels tend to lock. 
Quite obviousty, other {actors afect the commencement 
and existence of a skid condition, such as the condition 
of the surface on which the vehicie is moving, the speed 

- at which the vehicle is traveling, etc. However, it is pos- 
sible for a vehicle to commicnce 3 skid even where the 

+ surface on which the vehicle is traveling is net wet or icy 
and even where the vehicle is traveling at moderate speeds, 
if the vehicle brakes are applied too hard. Since all control 
of 2 vebicle is lost while the vehicle is in a skid, thus 
increasing the danger of seriou necident and persona: in- 
jury, it is obvious!y highly desirable to prevent-or reduce 
skidding while at the same time enabling the vehicle to 
come to a complete stop as quickly 2s possible, 

It is therefore a primary object of the present invention 
to provide 2a inizroved braking sysiom wherein opers- 
lion of the brakes is under con:zoi of tne vehicle czerater 
until a skid condition commences to exist, at which time 
anti-skid means automatically take over complete control 
of the brakes and.maintain said control until danger of 
skidding no lonser exists, whereupon the brakes are re- 
turned to normal control by the operstor. 

Another object of my invention is the provision of 
efficient and sensitive control means for the various Op- 
erations of the system, which have usefulness in other 
types of systems as well. tee , 

Another object of my invention is the provision of 
novel and improved anti-skid means equally adzgtable to 

as well 2s nonpower brakes. 

A further object of my invention is the provision of anti- 
skid means of the character described wherein the vacu-. 

jum system ‘of the vehicle is uiized, but wherein the loss 
+ of vacuum in no way interferes with control of the vehicle 
- brakes by the operator, 

A further odjsct of 
onti-skid micans that is readily and 
existing vehicles. 2 

Another objeci is ths provision of 2 rovel and improved 
revene cut-oT switch that autematically renders the aati- 
S14 nicans inoperative when the vehicle moves in reverse. 

" Still enotier object of my invention is the provision 
of an anti-skid system for automotive vehicles and the 

. like baving means which are duradle and effzetive in 
operation and witch are feasible and practical both from 
an ezononiic and manulsctucing stand puint. 

Other olbjcets, features and advantazes of my inven- 
ticn will become apparent as the description thereel pra ¢: 
ceeds when considcred in connection with ths accompany 
ing Mustertvd Jeaw ings. 

In the drawings which Bhateate the best arse pleetnt7 
conteaplated for carrying Ost tits Prescot javention: 

iG . vigw, MB gee pecs: fe ef 
the atceatty utilised be tay MIA We Crit, Wedel Pe dieyns 
being Giukcn awey for purpores of iasteation; 
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of a portion of the brakc-actuating means itiustrated ia 
FIG, 1; : : 

FIG. 4 is an enlarced fragmentary sectional clevaticn 
illustrating certain details of the anti-skid unit and the 
drive means therefor; : 

FIG. § is anenlargeu sectional elevation of ths cam cert 
and solenoid-actuaiing switch which form a part of ths 
anii-skid unit; . 

EIG. SA is an enlarged fragmentary perspective view of 
the cum gear, 

FIG. 6 is an enlarged ‘sectioa taken on linc 6—6 of 
FIG. 2; ; : 

FIG. 7 is a diagrammatic view, in perspective, of my 
anti-skid means in conrbination with a power brake unit, 
portions being broken away for purposes of illustration; 

FIG. 8 is an elevational view, in section, of the power 
brake assembly illusteated in FIG. 7; = 

FIG. 9 is an ealarged fragmentary sectional elevation 
illustrating certain details of the zati-skid means and the 
reverse cul-of switch in combination therewith; 
¢ FIG. 10 is an enlarged fragmentary sectional elevation 
of the reverse cut-cf switch per sc; 

FIG. 11 is a fragmentary section 
of FIG. 9; and 

FIG. 12 is an enlarged expleded perspective view of 
the reverse cul-off switch per sc. ; ; 

According to one aspect of my invention, a sensing 
means for sensing when a skid condition begins is caused 
to activate a wheel scecd-sensitive device that takes over 
control of the brake pressure until the skid condition ends. 
Advantageously, the seeing mer << 3§ aninertia-resoonsive 
means that senses a succes ch: + in the 
fion of a wheel at the commenc: went of skid coaditions. 
This inertia-resporsive device dozs not control the_brakg 
resunre ieee by_tepeated action during the, skid con- 
dition, as_has_tecn ptizinpied by the prior, art. Instead 
the conzrcLof th: braze r ressuire_is taken over completely 
by a govertior driven Gependently with the wheel, ad- 
Vantagscusly a mechanical governor. Ths governor thea 
controls the brake pressure in a hunting or_modulating 
manner, for an extended periou, until such control of the = - 
brakes is ended by a reset means thit responds to slowing 
of the, vehicle to a predetermined speed. Preferably, the 
reset means is a brake-pressure-sensitive device which 
senses reduction of brake pressure toa predetermined level 
which the governor can produce only when it slows to 
the predetermined speed. | ; . 

This separation of the initiating and_controlling. (un 
tions_is ‘an extesmicly_inrzor int_feature, The initiating 
“device niust necewarity Aa restraint to prevent Opera 
tioa when ths vehicle merely decelerates normatly T have 
realized that such a restraint prevents the devise (rom 
being adie to efectively regulate the brake pressure duc 
to lack of sensitivity. The governor, afier it takes over 
control, is free of such restraint and therefore can have 
much greater sensitivity with the result that the brake 
pressure can be rivch more accurately regulated. . 

The reset cevice is slso “of critical importance because 
at low speeds, cc, brlow If arp h., the governor forces 
can becom: so diminished that the governor can behave 
eftinely as if the vebicts were shidaling, though, not, Heres 
by tosally relieving the brake pressure, The tesct device 
can act before this occurs, whereby normal control is 
regained, : 

A further aspsce of my invention concerns the realizar 
then thet a pretetsenioed level of beaks rressuee, ¢ 4%. 
tie ninievars berhe prersure ot which skidding of the 
vehicls will occur on ive, generally betecen 109-180 ¢ sl 
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bees te oacstad wath celonssee fo the drawines, 
Referring now to the deuitys. aad eiece particubsrly 
to PIGS. i-6 thereat, a chee b hy terihic corceit: beak. 
: bf . . 
ing spviem eriploying ory novel ard te pieed antiostad 
means in combiaclon with a socatind moagosce brake 
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res, “oe — 3,335,226 ee ohn ght Helen eee, eee 
RAMOS ? Vn daw - -." eae ae 5S ited | 
ea ares P 5 as 22 Sie OR ON o My . : 
foe conventional aulomobiles, can be utilized to deter- will be described. The over-all system, generally-desig- | 
mine the setiing for the brake pressure-sensilive reset de- nated as 10, coniprises brake pedal 12, master cylinder Bs 
vice. Tuereby, only at the tints whea shidJing is no longer 14, brake-rclicving device 16, hydraulic pressure switch cd 
possidte will control be taken away from the anti-shid 18, rclicf actuator means 20, conduit velve means 22, ‘ 
unit to teturn the brake system to nurmal operativa, This 3  shid-sensing and contrul means 24, and enti-skid unit . 
pressure-sensitive cevice, particularly when taking the ¢rive micans 25," "4 
form of a brake Muid pressute-sensitive switch, is useful Referring to FIGS. 1 and 2, the brake pedal 13-is of | 
with anti-shid systems cenesally, though of pariicular use- conventional construction and comprises bell crank 23 : 
fulness in the sysizm deserited above. pivotaily connecied to a suitable support on the vehicle | 

Advantazcously, the brake pressure-sensitive swite!: yy (not shown) at 30 whereupon depression of pedal 12 > 
operaics aa electrical system, preferadly a solenoid, to causes. bell crank 28 to rotate in a countsrclockwiss di- si 
restore normal brake opzraticn, and it can te employed tection around pivot point 20, thus sctuating conneciing | 
to bring the anti-skid unit into readiness whenever the rod 32 pivoially connected to tell crank 25, as at 3... 
operator agplics his brakes, as well as to stop the anti- Rod 32 carrizs at its other extremity a piston 35 which 
skid unit from acting whea skid conditions have ended. 15 functiof#s to pump 9il or other suitatle fluid from mias- _ 

Another aspect of the invention concerns the control | ter cylinder 1-4 all in a well-known nianaed. Specifically, bi 
of the gove-ior. In normal operation of the brakes, the master cylinder 14 has aa upper re<ervoir 3S which 
governe wevented from influcncing the brakes, but communicates with lower chamber 40 by meaas of csen- 
once ed, ¢.g., by the inertia-sensitive device, it ‘s ing 42 whercupon a full supply of oil is always present 
made anvally to act, even when the vehicle whecl 29 in the chamber 49 to be pumped by actuation of pedal 
speeds up after the brakes have been initially relieved. A 12 and piston 36. J “f 
controlling or restraining memter, preferably a solenoid, Fluid pumped from master cylinder 14 passes through , 
is employed to achieve this operation, with the controlling a conduit 44 connected at one of its extremitics by suit- 
member held steadily from interfering with the governor able couplings 45, 43 to chamber 40 of master cylinder : 
until the reset device orzrates. In the case where a rotary 23 14 and at its other extremity by a suitable coupling 50 
weight mechanical governor is employed, a plunser can to the brake-relieving device genzrally designated at 16, 
normally restrain the governor and a solznoid, initially which incorporates an isolation vaive. More specifically, 
under the control of the inertia-responsive device, can coupling 59 is connected to a second coupling 52 which 
pull back the plunger to free the governor, whereupon is threadedly attached to block 54, said block having 
tho plunser can operate a switch to maintain the solenoid 20 a dore 56 extending longitudinally therethrough into con: 
enetgized, and at the end of skid conditions the reset de- munication with aligned longitudin:'!y extending bores 
vice can de-energize the solenoid to once again restrain 58 and 60 in couplings 52 and 59, respectively. 
the governor. ° 3 As will be.szen most clearly in FIGS. 2 and 3, cou-™ f 

Another aspect of the invention is a fluid valvi- » sys- pling 52 is provided with an internal shoulder for re- 
tem that responds to the governor to increase and de- 35 cciving positioning spring 62 which positions isolation 5 
crease brake pressure. Advantageously, the valve, dis- valve ball 64 adjacent va've scat 66, tending to close ' 
charaine to 2 brake contre! condult, is moved Sy the With slight force the bore or passageway $6, During nor- H 
goveinor aliernaicly between two positions to connect mal operation of the vehicle, ball 64 is maintained in- 
two passages for fiuid at different pressures to the con- its unscated position, as illustrated in FIGS. 2 and 3, A 
duit. This causes the brake pressure to rapidly vary in a 40 agains: the action of spring 62, by means of spring- 
modulating or hunting manner, to keep the brake pres- loaded actuatog piston 6S having a reduced extension 
gure at maximum values while preventing skidding. The 70 in Engagement with bell 64. Suitable O-rings or the | 

* means about which the pressure nicdulates changes as the like 72 are provided to insure a2 tight sliding fit between 
“sligperiness of the road chazges, due to the effect such piston 6$ and bore 55 whereby “Said piston effectively 
soad chances have upor the governor. eo 45 blocks further flow of fiuig through bore 56. 

For use in a clossd-circuit hydraulic system, the direct Block 5-4 is provided with a pair of oppositely dispossd F 
control of the brakes is achieved, according to the in- passageways 74 and 76, it being noted that said pase’ * 
vention, by an isolation valve that continually seals the s2geways communicate with bore 56 just behind valve 
wheel brake from the control of the operator, and a seat €6, whercugon when ball 54 is in its closed fosi- 
vatiable volurie chamber, ¢.¢., piston and cylinder, for gy tion in engagement with valve seat 66, Muid in conduit * # 
telievieg end respplying braks pressure to the wheal, the 44 from the master cylinder will be blocked before reache eh 
piston modulating about a mean determined by the mod- ing the passageways 74 and 76, Passageway 74 com- ; 
ulating pressure conditions of the brake control conduit. munisatss with hydraulic pressure reset switch 13 for ° 
‘Advantageously, the piston, at the position where it al- reasons hercinafier to be dsscribsd, whils passageway ~ 
lows full pressure, enn operate the isolation valve. Then 3 76 communicaics by means of suitable couplings with 
the pision bsing spring loaded to that position also ean. conduit 78, which in turn communicates with the hy- 
petform a presexez-limiting function, limiting brake preg: - drautic brake "acs $0 leading to the wheel hydraulic 
sure to, ¢.9., 1,099 ‘p.s.i., thougs the operator is capa- actuator cylinders (not shown) of the vehicle to actuate 
ble of app'ying twice that much. In normal operation the brakes ins well-known fashion, Thus it will be seen 
the brakes function as weil at 1,090 p.s.i, as above, and gy that with the parts in the pooiiions illustrated in FIGS, 
by so limiting the trake pressure, tess pressure is pres- 2 and 3, and porticularty with pistoa 63 in the posi- 
ent to be relieved when a skid occurs, which enables tien illustrated, brake pedal 12 controls actuation of the“ 
faster action aad allows the relisf chamber to be smattes, vehicle beskes through a direct lins. This is the normal. 

In other brake systems the brake counted! conduit can Oferating coadition of the vehicle. : 
control a power unit, or in the case of sir brakes, can 65 The asturtor for the relieving device 16, gsneraly py toe 
directly control the brake actuators associted with the designated at 29 (FIGS. 1, 2) controls the movement 43%" 
wheels, ‘ of pisidn 63 and heme bail 64. The actuator eduipties 7 OR 

Furshermore, accontiag to the invention, [have pro. a hovsing or cyfinger SL having a large piston St slid ¥.) 
vito siivantescous and inaroved conitenetions Of the amy mounted thersint seid piston having sultable seals tig “4 
Varios OF ee gate gad wbegestean ehishesa qo 86 at ite ower peripiery to insure that the piston $13 { 


will neste s tistt eh 
Md Tea Will exist around the piston, Pisiend $4,166 
threatatly cvarected, av at $5, to the aforenigationsd 
SoU by aletibee posta G2, when oe ateaint ol be 


ve fil wiles cp lindes G2 whereby, 


To Piston C4 comes cortespontiag aovencat of piston C3, Foe 
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Hor sing $2 Is secured to block $4 by say suitable means, 
such as screws 99, and the adjccent end wall 92 of ths 
housing $2 is in [tee communication with atmosnhere, 
as by forts 94. Suitable air filters, such as shown at 95 
in FIG. 1, may Se associated with the ports $4, It, will 
thus be seen that the charaber $6 located on ore sidz 
of large piston SJ is always at atmospheric pressure, 
while chamber 93, located on ths opposite side of pis- 
ten $4, may either be at atmospheric pressure or it may 
be vacuum charged, as will hereins “ter be described fa 
more Cetail, When the chameess $3 and 93 are both 
at atmospheric pressure, sprins 109 resiliently urges pis- 
ton S4 to the position ilustraicd in FIG. 2, it being 
seen that the piston €4 has moved io the right as far 
as it can go. In this position, the piston 68 has also 
been axially moved to the fap iustrated, in which 
position exiension 70 (FIG. 3) hes 
unseat it from valve seat 66. Thus, where chambers £6 
and 98 are both at atmospheric pressure, the vehicle 
brakes are under the complete control of the brake pedal 
12. However, when chamber 9S is vacuum charged, the 
pressure differcatial beiween chambers $6 and 95 is suf- 
ficient to overceic spring 1060, whereugon piston 84 
will move to the leit, viewidg FIG. 2, thus causing cor- 
tesponding moven:ent to th: left of piston 6S. This ia 
turn enadles ball 64 to seat against valve seat 65, by 
means of spring €2, thus blecking the bore 36 and pre- 
vealing actuation of th: brakes by means of brake pedal 
12. As pistons 64 ard 6S move further to the left due 
to the presence of a vacuum or even a partiol vacuum 
in chamber $3, hydraulic pressure in lines 73 and 80 
and ia the spri:.5-loaded*brake actuators associated with 
the vehicle wheels will be relieved, duc to the fact that 
the fluid is now free to back up into that portion of by : 
56 that has been vacated by movement of pistoa 6. to 
the left, It will therefore be seen that by introduciag 
@ v2cnum of partial vacuun to chamber 9S, Airiet ns at. 
sure in Hees 73 and £0 will automaticaly be relieved, 
thereby relicvieg the brakes. By the same texen, 25 soon 
as atmoszhere is again intreduced to chamber 9S to 
equalize the pressure in‘ chamber $6, ths brakes can 
Once again be fully actuated by the pedal 12. It will be 
apparent that the smiount of vacuum introduced to cham- 
ber 93 will determinz the amount of reduciion in brake 
pressure, More specifically, the greater the vaccum that 
is introduced to chamber 92, the greater will be the 


. Movement of piston $4 to the left (viewing FIG. 2) and 


at the same time there will be greater movement cf 
piston 6S to the left, thus vacating more of bore 35 and 
providing ereater relief of the hydraulic brake pressure. 
Similariy, given a certain amouxt of sclicf cue to a cer- 
tain amount of vacuums, t 


t¢ movement of the pisious to the right, The ability of 
my systent to provide varying degrees of selief and resto- 
ratica of brake pressure while ths brake pedal remains 
isolated froma the system is an important and advan: as 

sous feature. * 

It will be noted that during nernial opzration of the 
System, as heretofore Uescribed, i.¢., where atmospheric 
pressure exisis in both chambers $6 and 93, the piston 
63 will function as a pressuse liinitor in the system, 
More specifically, since the piston 6S is resiliently held 
In the posiion Musteated in FIG, 2 by owans of spring 
100, it will back of when excess pressure is appticd 
by foot peJal 12. In practive i bos been found that in 
a@ conventional automebile prewure above 1,0CO psi. 
or at lease obove 1,865 psi, Cepemting on the type of 
wehicls, is unecedsd for normal bese operation and 

face Gptingwh2 aad 1G are preferatly ealiltated so as 
to enable ball GA ba scat wheal pte: wits in excess of 
thee nesded ty tot duced, thus preewearns jetemetctionn 
of excessive pressure to the brakes, Te Gill be obwious 
that the springs cry be callltated $0 ay lo provide 
Vail ab agy actested previre, 
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enzaszd ball 63 to: 


if then decrease in the amount of . 
“vacuum will increase the hydravlic brake pressure duc 
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The nicans for introducing either atmospheric pressure 
of vacuum to chamber $5 znd for meculating the de- 
sree of vacuum thercin will now be described. Refers 
ting to FIG, 2, it will be seen that cylinder housies $2 
is provided with an opsning 102 in communication with 
chen:bcr $3, which cfening communicates with a drake 
control conduit 104 that in turn coanects with the cone 
duit valve, generatly cesignated at 22. More spécifcally, 
there is provided a housing 105 having zn upeer por- 
tion 19S which houses the skid-sensiag aud control inzans 
“4, 2nd a lower portion 119 which houses the valve 22. 
The lower housing 110 comprises an inner chamber 112 
having a partition 1id dsfaing a vacuma passage 116 
and an simosphere fasiage 115. Move specifically, vac- 
um passncs 116 in ia communication, by nrans of pas- 
age 119, with the intale mianifol) 120 of the vehicts. 
Thus, suction is constantly being applicd to the passage 
116. The poisag ¢ 115, on the other hand, is in com- 
munication with atmasp here through port 122, to which 
a suitable air filter 12-4 may ts attached, if desised.. A 
rotary valve 125 is nicunied for rotution in housing 105, 
it being noved Urat valve 126 is an elongated sod that 
extends verticatly through upper sartition 12S, the afore- 
said partition 1i4, and is journaled in bottom wall 139, 
the par:ition and wall being integral parts of a unique 
molded housing of antifricition plastic, The valves 126 
is provided with a pair of passageways or bores 132 and . 
134 extending diametricaliy therethrough, said bores 
being vertically spaced from each othe , and having e!on- 
Oss-sections in the axial direction, longer than 
the diameter of the rod. Bore 132 is associated with 
passage 115 and bore 134 with passage 118. The bores 
ate angi Gisposed with respect to each other, as 
shown tly in FIG. 6, Thus, with the rotary 
valve 126 we position illustrated in FIGS, 2 end 6, 
bore 134 is positioned so as to aliow free passage of 
atmosphere from passages 322 and Y1¥, bere 134 end 
chasaber 112 to Srake ccnirol conduit 104, wierevy ate - 
mouspisere will flow into chamber $3. At the same time, 
due to the angular displacement of bors 132, fp: *iaze 
116 will be clostd by valve 124, taus preveniir suc. 
tion from mtanifold 120 and passage 119 from .° ming 
into contact with chamber 112 and brake cont: -{ con- 
duit 194. It will te understood shat the only access from 
passages 116 and 118 to chanidber 112 is through valve 
126 and more specificatiy, the bores 132, 134 thereof. 
Should valve 124 be rotated by meas hereinaficr to 
bs described, it wil! be sesn that communication de- 
tween passags 113 and chamber 112 will eventualiy be 
thus interrupting the flow of atmosphere to 
brake control conduit 104, while at the sane time pas- 
s3g¢ 116 wiil be in comniwaication with chamber 112, 
whs.. upon 9 suction will te applied through brake con- 
trol conduit 104 to chamber 93. 

It is iriporiant to nore that us: of a rotary valve 
such as valve 136 is extremely advantageous where pas- 
age of a vacuum and atmospheric presiure, oc mOre gone 
erally two diferent pressures, is being contzelled dus 
to the fact that the pressure difsremial offers a mini- 


gauied cc 


Co mun of resistance to the turning. movement of the small 


dianvetes valve. This is contrasied to a reciprocal o¢ pop- 
pet type valve wherein movemecat of the valve is much 
more tesisied dy pressure diflerestial, : 


As hercinkefove explainediand deserited, inteolustion 


63. of a vasuuns of partial vocuim to chamber $3 aute- 


, ly 37.5° 


70 


1 


maticatly tends to releass brake pressure on the vehicle 
wheels. Tt has teen found in practice that ga angulae, 
displacement beiween bose 132 and 134 of approximate. 
Fives cit teiuliy in the Operation of my syetem, 
and it will be undsotoed tint rotary valve 126 may 
Mot ALASys be parsitione! oo as to cOmsiztsly Os: or 
‘clase the bares P32 ant pv This, Ai srsue slesre se of 
movement Of valve 126 silow different brake Rail pres. 
sures WO be erste Oa the vehicle wheels, thay provi 
the proper Leshing pue wares for diferent nnd sondiions, 
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In instances where the pressure on the brake actuator is al vehicle for driving the sensing and governor contol : 

the same at the beginning of a skid (lesser initial pres. means now to be described. H 


sure requires fess rclicving), the aniount of relief of the 
brake pressure drpinds on the amounts of travel of pistea 
64 to the left in chamber 95 which in turn is dopendent 5 
on the amount of vecuun introtuced to the chaniber. 
Thus, where the vehicl: is braked and skids on a dry 
suriace which requires a greater brake pressure to cre- 
ate a skid condition, lesser movemest ef riston $4 to the 
left, and hence less vacuuin, will bs recuired to relieve 
the brake pressure suiicicrtly to prevent the vehicle 
wheels from loc\iaz, this pressure teing referred to as 
“release” pressurc. Converszly, where the vehicle is brahed 
or a slipgery surface such as ice, a lesice brake pressure 
is required to create a skid condition, Henes. the valve 
126 must ogen suction passages 116 to the brake con- 
trol conduit 103 ‘or a longer initial period to provide 
greater vacuum to chamber 93 in order to miove piston $4 
sufficicotly to the left so that sufficient relic of the brake 
pressure will be effected to prevent the wheels from 20 
‘locking. 

In accordance with the invention after release pressure 
is attained, with corrzszonding movement of the piston 
then the governor causes the degree of vacuum in con- 
duit 104 to modulate, wiaish medulsics the brake pres- 25 
suse through a narrow range of intermediate pressures 
above and telow the release pressure, without ever re- 
storing the normal, higher brake pressure until the skid 
condition ends. ‘ 

Te thus operate the valve, the upper extremity of valve 
126 (FIG. 2) is provided with a reduced portion 136 
that extends upwardly through partition 128, said por- 
tion 135 havine 1 pin 133 extending therethrouzh to 
which is attached a circulzr projeciion 149, it being seen 
thal 2s a longitudinal thrust is exerted aczinst projection 35 
149, the valve 128 vill Se caused to rotate. 

The means for controlling movement of valve 125, 
bamely, the skic-sensing and governor contre! means and 
the drive meas therefor, will now be described. Refer. 
ting lo FIG. 4, shid-eencing ont sovernor control mans 
ds designated gencratiy at 24. and the drive means there- 
for is dssignated gensraily 2t 25. Referring first to the 
latter, the vehicle drive shaft is shown at 142, it being 
understood that the. drive sliaft is directly connected to 
the wheels of the vehicle (not shown) whereupon when 
the vehicle wheels lock, the drive shaft also ‘locks. The 
Grive shaft drivinsly ensrzes speedomicter sear 144, which 
in turn is fixzd to sha’t 145, which in turn is drivingly 
connected to shaft 145 by means of a coupling shown at 
150, said shaft 148 connecting with szcedometer cable 5° 
152. Gear box 154 through which shaft 143 passes and 
in which the shaft 148 is suitaSly jouraaled, houses driv- 
ingly engaged bevel gears 156, 153, it bring understood 
that bevel gear 136 is keyed to shaft 149 and bevel 
gear 153 is keyed to shaft 189, whereupon rotation of 59 
shaft 14S, transmitied thereto by the vehisle drive shaft, 
142, is teansmiticd to shaft 160. Shaft 169, in turn, is 
drivingly interconnected, as at 162, to flexible shaft 164, 
‘said flexible shaft being connected, as at 156, to the unit 
24, and said Mevidle shait being drivingly intersonnested & 
with a shafi 165 which hes fixed thereto a drive gear 170, 

It will therefore be sen thas the gear 170 is drivingly 
interconnested with th: vehicle drive shaft 143, which in 
turn is conaeste! to the vehicle wo. 's. Thus, rotation of 
the vehishs wheels Will cause corres; oading rotation of 
Sear 170, oad, coaverscty, sitter slowing of the vehicl: 
Wheels, such as would occu where the velit: opacoaches 
a shid condition by Operator apptying vere beale 
Prewtre Chon is teqeied dar a poeticutar een surface, 

. sie ae inde - ak 70 
Wil Cause HIE Ont Ure miata Cris al VAD 09 sintls ts 
Hy stow, Bus abo drive cote 170. Gear bow IS4, sad 
adaptive 172, by misses of wien the sear bow is cone 
nested to the cuits hhewslae E72, eomecise an Ieseanbly 
Which may be davity aut ccadily adapted ty a eoavention- 
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The unit 24 (FIGS. 1, 4) comprises a molded plastic: 
housing 176 having a pair of spaced partitions 173, 189 
therein defining chambers 152, 184 and 185. A solenoid 
155 ts sccured (6 howing 178 adjacent chamber 132_by 
any suitable means, the sol d 12S having a plunger 
190 with ar i exicnsic $2 resiliently, urged into 
chamber 182 by meaus of spring 194. When solenoid 
ISS is net energized, spring 194 bears against Mange 
195 affixed to piungsre 199 to resiliently urge extension 
192 into chaniber 182. Suitable stop means 193 mounted & 
on the interior of chambcr 182 engagzd flanse 196 to limit 
tesilient axial movement I 199 ard extension 
192 at a predetermined | , fo cinafter to 
be explained more fully. Journaled in the partitions 178 
and 189 are a pair of aligned shafts 2C9 and 292, re- 
spectively. Shaft 292 is provided with an enlarged por- 
| 
' 
4 


tion 204 having an intcrnal bore for slidably receiving 
in telescozirs rclaiion a reduced extension 205 of shaft 
200. Attached io shafts 200 and 202 is_a_ governor as- 
sembly comprising a plurality | icht )3, cach piyot- 

ally connected to a pair of links 210, which links in turn i 
are pivotally connected to arms 212. The arms 212 lo- 

cated on one sids of the weights 205 are affixed to shaft 

200 as at 214, while the arms on the other side of the 

weights are afiixed to shaft 292 as at 216. As hereintsfore 

pointed out, shaft 202 is journaled for rotation in partition 
180 but is incapable of longitudinal movement. Shaft 200, 
on the other hand, is drivingly engiged with shaft 202 so 
$ to rolate therewith, but said shaft 2.0 is axially slidable 
with respect to the said shaft 202. Since the governor 
assembly is affixed on one side to shaft 202 and on the 
other side to shaft 200, it will be seen that the speed of 
rotation of the shafts will dztermire their longitudinal 
Position relative to ¢: 
urges the goverr 
wherein shalts 7 
respect to each other f shafts 
200 and 202 increases, 


| 
202 i weights | 
| 
| 
| 
| 
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203 outwardly, he right, 

Viewing FIG. 4, agaiast the ection of spring 218. 
Fixed ‘4 shaft 202 at the extremijy thercof located ia 

chamber 182 isas of member 220, which spool member 

is in engucement ith projection 149 carried by the re- 

duced woper extension 136 of rotary valve 125. Thus, : 

axizl movenent of shaft 200 causes like movement of the : 

spool 229 which in turn carries therewith projection 140 

captured between the opposed walls oC the spool to. there- 

by impart rotary movenient to valve 126. 


The mesns for imparting rotational movement to 
shafts 2C0 and 202 and the governor assembly assevtated 
therewith comprises a cam gear 222 (FIGS. 4, $ and SA), | 
which cami year is part of the drive train, in driven en- ' 
Sagement with gear 170. The cam gear 222 is miounted or 
shaft 202 and is lecated in chamber 186. The cam gear 
is sligsoly mounted on shaft 202 and is in driving en- 
Sagement therewith by means now to be described. A te- 
cess 224 having inctined or helical stirface 226 is pro- 
Vided at ths ead of the cam gear ailjaceat partition 150, 
and 3 projection or pin 228, carricd by shaft 202, extends .« 
into said recess in engagement with the cam surface 226, 
At eitiiee cad of the recess is a stop surface, at the deeper 
end stop surface 227, adapted to energe pin 223 for ac- 
celerating the covernor and at the shatlower end stop sur. 
face 225 for engaging pin 220 to decelerate the covernor. 
A leaf spring 219 mounied to the housing 176 by any 
suitable mens catages a button 232 which iy press fitted 
into the certol bore of cam gear 22210 roraally urge 
ie Latte avally towand partition ISO, hing pin 223 
PMG aie: seo suiface 227, However, when 
fettion_ ol ive coun 170 and came gear 222 is sadteoly 
Showed, ae by sudden shaving Of the vehicle wheels epon , 
the prownse of a skid condition, thee rotational inertia of 
Saft IOI, espscially due by the governor asichis 20%, 
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causes shaft 202 to turn ahead of s2ae 22%, causing pin 
223 to leave stop surface 227 znd move to stop surface 
225, This slites gear 222 on slialt 202 in a direction away 
from partition 129 to activate povsmnor contrul. 


It is important to note thet seleaoid spring 194 is 6 
stronger than gosernor spring 


218, whersugon when 
solenoid 155 is not energized, panzer evtension 192 bears 
against spool! 229 to restrain same in ths position il- 
Justrated in FIG. 4 whersin the rotary valve 126 is in the 


position i!lustratcd ia FIG. 6, nanicly, the position where 49 


atmosphere is {rec to pass through the valve to conduit 
104 and then to chimber 9S ond wherein aty. «at ‘ 


‘suction from the intzke manifold is blocked ison, " 


munication with coscuit 104. This is the aormal oge. 


condition of the sys:sat whereia the balanced pressure 13 


opposite sides of actuator piston C4 enables spring 109 » 
position piston S+ ard piston C5 as illustrated ia FIC. 3. 
In this position, ball valve 64 is unseated to allow flu? 
pressure tO pass directly to the brake line whereupos op- 


eration of the brakes is under direct contro! of Srake 20 


pedal 12. This condition wil! retain so leng as solenoid 
18$ (FIG. 4) © not eners ed, Energization of solenoid 
183 is eccomplished in the {ctlowiag manner. As previ- 
ously explained, sudden slowing of gear 179 due to sud- 


den slowing of the vehicle wheels as a result of 2 skid 25 
» condition causes cam gear 222 (FIGS. 4, 5, 5A) to move 


axially on shaft 202 awey from partition 189 against 
the action of spring 23C. This movement: is suMicient to 
cause ecturtion of a switch 234 suitably mounted in 


chamber 125. At the same tine, the initial sioevement of 30 


the brake pedai ond the resultant increase in fluid pres- 
sure in the system, causes hydraulic switch 18 (FIG. 2) 
to become: closed, Hydfaulic switch 1S is fully disclosed 
and described in copending U.S. patent application Ser. 
No. 203,075, filed June 18, 1982. 
comprisss piston 236 which has connected thereto at its 
upper end a metallic contact cup 233. Cup 235 is adapted 
to bridge comacts 299 and 242 but is normally msin- 


tained spaced therefrom by spring 244. An adjusting 


sercw 246 is provided by nicans of which the tension of 40 


spring 244 my bs varied, thus enabling the switch 15 
to be preadjusted wherevy a predztermined Auid pressure, 
¢.g-, 120-125 psi. will cause piston 236 to move against 
the action of spring 244 sumiciently to bridge the con- 
tacts 240, 242. Actuation of stitch 18 in the aforede- 
fow from battery 
24S through contact 252, contact cup 235. and contect 
240 to line 239 to the solenoid coil positive termincl 
252 (FIG. 4). The voltage is appticd through the solenoid 


é. 


coil 24 and then through linc 255 to terminal 253 on §0 


switch 234. When switch 234 is open, the circuit to 
ground is not compicte, and solenoid 183 will not be 
energized. However, upon actuation of switch 234 in the 
manner alorzdescrived, the circuit to ground is compicted 


through terminal 269, line 262 and ground connection §5 


264. It is important to nots tat the circult is such that, 
sithoush it is essertisl for hydraulic pressure ssitch 13 
to bs closed in order for solenoid 183 to be energized, 
closing of switch 13 alons is rot sufficient, but rather 
switch 234 must alsy Ss acta 
Circuit. This is important because vader normal operat. 
ing conditions of the system suiicient pressure will 
no:matly bz introduced to sy ‘rsh 15 by the foot pedal to 
actuate suis, but it is ess: ial thet solenoid 1835 rot be 


energized urster such normal conditions. 65 


Ercrgization of solenoid 123 accomplished by right. . 
ward movenicnt of the cau ber (FIG. $) closing switch 
234, couses pityee 1), 192 to bes retracted agtiast Urs 
action of spring 194, Uhes fresieg the shaft 2%) aud spool 
229 for asin nmovournt wrer the 
gover ser $3‘ featty, Tbsrolers tier Cam pear orsiating in 


Sreeot ty the insaia of thy cavefnor 2 J the coteroil 


tesroasive omicans for initiating ifs scton 
uJ . : 4 - 
Jeovernor, 7 
r od © 
. e . 
. e ° . 


Basically, switch 15 5e 


a 


‘sd in order to complete ths 60 


influsase of ths 7¢ 
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As soon as th: solenoid plunger has bee. retencted, 
due to the sudden slowing at the commencement of a 
skid conJition, the governor asserably takes over control 
and, as it is stoppsd by sop surface 223 of the cam gear, 
spring 233 will causs the governor assembly to comimiencs 
to cvllapse, thus moving shaft 260 and spool 220 axially 
to the left,*when viewing FIG. 4. This movenient of 
spool 229 ez corresponding rotary movement of 
valve 125, thes shutiing cit the passige of atmosphere to 


‘brake control conduit 154 zAd sinwiliancously effecting 


conmmiunication between vacuunt pAssags 119 and conduit 
1C4. This results in suction being introduced to chamber 
IS which in turn overcomes the zction of spring 190 to 
couse pistons £4 and 63 to m.ve to the left, viewing 
FIG. 2. This movement of piston G3 enables b2ll valve 
64 ta close dite to the action of spring 62, thus preventing 
the introduction of further fluid pressure to the syssom via 
brake pedal 12. Further leftward movenrent of p’sion 63 
enadiss the fuid in lines 78 and $0 to back up, thereby 
relieving the pressure until the vehicle brakes besin 
turning, the duration that the suction is applied, and 
heace the degree of vacuun and the amount of pressure 
relief depzading on the sligperiness of the rond. As soon 
as the brake pressure is achieved, the vehicle wheels com- 
menez to rotate, whereoy drive shaft 142 through the 
aforedeserited gcsring on ¢ again causes gears 176 and 
222 to rotate, it being apparent that this d rotation 
of shafts 269 and 202 will cause the gove...of assembly 
to ence again cura, and duc to the cenirifugal force cre- 
ated, to retract shaft 200 and spcol 220 to oncr again 
rotate valve 126 to the positions illustrated in Fa 1S. 2 
and 4, where once agsin atmosphere is connected to cham 
ber $5, thus enabling brake pressure to be restored. 

But, it is very imgortant for my present invention that 
he solenoid is not ds-energized and the governor fe- 
turned to the restraint of the inertia-responsive device. 
Rather, the governor reratins free to act. It leaves the 
valve 124 onen to atmosphere 11S for an instaat uatil 
the degree of VoruEm is tzssoncd enough to cause sight 
rightward movemsat of ure pistoa F4 lo Juice the Siaus 
and a skid 
owed _by_the 
to suction 
n and again in 20 ex 


again conimencs 


115, and this _eycls 
treincly rapid hunt: 


brake pressure meduiaics narrowly gout the release pres- 
sure_3s a_mean, without requraing to normal pressure, 
Wheo the skid coadition ends, the governer opens the 
vaive continualiy to atmosphere and pistons $4 and CS 
move fully to the right to once again unseat insolation 
valve G4.and restore normay brake operation, The faster 
the veliete travels, the faster does this action occur, but 
the action is suciently fast down to sperds on the order 
of 10 m.p.h. and even lower, to rapidly pump and release 
the brakes. It is 2noshze very important aspect ef the in- 
veation that the goverace relinguist.. control of ‘he 
broke pressure before the vchicts stops. 

In order to efectively carry Out this modulsting ace 
tion, I have found it to bz critical, in the preferred cone 
struction, that the solsaoit 155 remain energizadl or that 


the plunger in soni ether way remains retracted until 


the vehicle stows to a predetermined slow speed, ¢€.5-. 
S$ of 10 mop.h., depending or th: vehicle. Siace closing of 
switch 234 to complete thes circuit to growed that energizes 
sotznaid 183 is oly momcatery, holdings means are 
provided for m liztaining the sotsaoid eneggized watt 
hydric pressute ts itch 18 opsns, it being understood 
that switely 12 ib preset to OFen nly whea Roi pressare 


sin the syvtens filly Eelow the iain sale pessitete to 


selive A Ml Cites, Ege HE 10 $5-99 si. produced 


" by rs coremner atsSor fOn.ph. 


Fhe Meneorid holding meine for ths solenoid comprise 
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a terminal 225 having a connection to ground as at 263, 


which terminal is engaged by plunges 162 when the [ater 
is retrzcted in order to compete the circuit to ground in. 
dependent of switch 234. Thus, alihoush closing of 
switches 1S and 23-4 is essentizt in orcer toencreize sole- 
noid 183, once the soicnoid las besn encrgized and its 
plunger retracted, switch 23-4 may be opened without de- 
energizing the solenoid, and the solenoid will remain encr- 
gized until switch 15 opses. ’ 

As heicinbsfore stazcd, it will te obvious that if switch 
18 were rot utilized, then there would be no misans pres 
ent for insuring dz-crergization of the solenoid ones ths 
condition has teen resched where a skid is no longse 
possible, it being obvious thet if *'.¢ solenoid were still 
energized at such low spsccs, the vehicle would bs without 


" effective brakes, since the covernor astembdly would not 


exert sufficient centrifugal force to Overcome the action 
of spring 21S snd move shaft 239 and spool 229 to the 
rightward position (FIG. 4) wherean valve 125 enables 
the brakes io be controlled by pedal 12. 

It is possidle for the reset device to take somes other 
form, such 2s 2 pendulum covics or a vehicle inenia rem- 
ory system that con detrct the slow speed of the vehicle, 
but brake pressur.-s nitive devices, and particularly hy- 
draulic-elsctric switches have imgortant advantages in the 
system, particularly since they cn respond wherever 
the skid condition has passed, regardless of the speed 
of the car, to enadle normal opzraiioa, while offering 
low spced protection agzinst the governor's cuttting off 
the brakes cosipleisiy. The acjustment of ths prefs ve 
level to which the device responds can Se adjusted ac 
ing to the wishes of the o7erstor and the type of « 
conditions to be expected. But, in fact, a single ssttcy. 
below that 2t which skidding on ice occurs, which is de- 
derminadtc for any given vehicle, is edvantagsously em- 
ployed to give aatiesac proicstion undsr virtually all 
conditions. 

Any tendzncy for the unit 24 to ¢ sously sense a 
skid condition and actuate switch 734 1 response to a 
tapid decelerstion is overcome by use of properly cali- 
brated weights 20S and a properly tensioned spring 230. 
In addition, I have fouad that aa erronsous sensing is most 
likely to occur where there is a rapid acceleration of the 
‘drive shaft quickly followed Sy 3 rapid deceieraton, The 
frictional brake of drag that is resiliznily exerted oa spool 
220 by piunzer 190 helps to overcome this problem since 
this action tends to reduce the torque appiied to shafts 
200 and 202 by th: governor assembly. It has been found, 
however, that at high speeds the {ristional engagement 
between pluecer 199 aad spool 220 results in undue wear 
of the parts. Therefore, plunger 15) is assisted by spring 
230, und the planger is distazaged at high speeds. To this 
end, stop means 168 engages faage 125 so as to lint the 
outward movement of plunger 169 whersuroa no engege- 
mient exists between plunger 169 sad spocl 226 as eela- 
tively high spssdy [ have reatized that the crucial problem 
of rapid acceleration {ellowed by rapid deceleration o2- 
curs at low speeds in the low gear rage with conven- 
tional automobiles, and I have, thercfore, found that it 
is not necess2ry to have plunger 177 erceta frictions! drag 
on spac! 22) and shaft 2ve at relztively high speeds, 

Alinough the operation of my invertion is thouzht to 
be clear fron the forsgeing esicctigs.on, 3 brief résumé 
of the ofzration will now bs given. Under normal op stst- 
ing conditions, sotzaoil 16% is de-snergized wheredy 
ns the skid- 
ceatrot unit inoperative. The pener sized 
 furgece iavutes thet eornty valve 126 is in th: 
hse 33. 
it follows . 
ther tiers iggy weses bolt se ev ete ait of fryege fisien 
$4 thus nating spring 163 to tyke over tnd move th: 
potas Sf to Urs Porson attated ce PEG. 2. dn this pou 
tivn, pit G4, widalch be qevin te 


lor witistein sme oars is intra tuced to eh 
Since chaniler Sa iy Sear OE ET WY ALD TAs, 


sito ciston SE rd moves 


. 2... * gadashe pen jp, oe 


against the action of spring 62. With ball valve 64 so 
opined, Muid puriped from miastee cylinder 14 by brake 
prdal 12 is frcs to pass dirzctly to hydraulic lings 78 and 
£9 to actuate the vehicle brakes, The pressute-sensitive 
switth is adapted to bz closed by 2 low level of brake 
pressure, ¢.3. 120-125 p.s.i., piscing the anti-shid unit iato 


_ fesdiness for operation. 
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Upon encountering a skid condition, ie. a condition 
wherein the vehicl: opzrator appiics more brake pressure 
than is required for a particular road surface, the vehicle 
wheels slow suddenly. This causes corresponding degelera- 
tion of Grive shaft 142, and, through suitable gearins, 
drive geac 170 and cant 5:26 222 also slow abruptly. The 
inertia ofthe governor assembly causes the gear 222 to 
move lenzitudiaally by the cam surface aforedescrited, 
said longitudinal movement of sear 222 causing switeh 
234 to be closed wh)’ results in energization of solenoid 
138 and the retraction of solenoid plunger 199. Ths sec 
ond switch or terminal 266 is engazed upon ret zction ~£ 
the solenoid plunger to maintain the solenoid energized 
until switch 13 opens, even though switch 234 has now 
opened. Switch 13 is preset, €-5-, at $5-90 os.i. tg be 
opened at a brake pressure below that at which skids 
can occur, ¢.g-, 100-150 g« «. for ice, whereupon solenoid 
183 will remain enere’s i until possibility of skidding 
no longer exists, and th: solenoid is thea de-energized to 
restore nermal foot brake actio« before the governcr has 
a chance ever to totally relieve the brakes. 

Regarding the operation of the governor, once the sole- 
noid 153 has been energized, the governor contrel unit 
takes over. More specifically, when a skid condition is 
2pproached, the sudjen slowing of the vehicle wheels 
causes tht governor assembly to collapss undzr the action 
of spring 215, thus moving sheft 200 znd spool 220 to 
rotate valve 126, this movement now being permiited 
due to retraction of plunger 139. Rotation of valve 126 
blocks the flow of atmosphere to chamber $8 and sinwul- , 
taneously allows the introduction of a vacuum to said , 
chamber. The introduction of vecnum overcomes spring 
100, thus resyl**ag in movement of pistons $4 and 6S to 
the left, viewi:.g FIG. 2. This movement closes isolaion 
valve 64, thus preventing the application of fursher fluid 
pressure by brake pedal $2. As-the valve remains in this 
position, the degree of vacuum increases, causing furihet 
Iftwezrd moveniert of piston ES (FIG.3), so that pressure 
in “nes 7S and $0 and the brakes are relieved. A point is 
reached when ths brakes are relieved sufficiently to allow 
the wheels to speed ‘up from their stowed condition, the 
degres of relief required depending on the degree of 
slipperiners of the road, Then shafis 200 and 202 speed 
up once again, whereby the governor assembly retracts 
shaft 209 and spool 220 to once again rotate valve 126 
to the position where atmosphere is introduced to cham- 
ter $3 and the piston $6 moves to the right and increases 
the brake pressurc, until a part ie renched where the 
wheels slow again and the cycle reperts. This action con- 
tinves in a hunting manner so long as the schicts is in an 
incipient skid, thes insuring that maximum brake pres: 
sure is continually apyticd to the wheel brakes short of 
pressure that would cause locking of the wheels. Once the 
brake pedai is reicased or the drake pressure in the system 
has drcpzsd bestow the minimunrpossivle value to create 
a skid, hydrautic pressure switch 1S breaks the circuit to 
+ ‘noid 125, whereupon the latter beconiss de-energized 
ana the brakss once again become under complete con- 
tro! of the operator. hi 

It is iportant to note thet although lows of vacuum it 
spstenr vill render the antichid eicans incl: 
fective, sb less of sicuam with ia no way afect normal 
ore onion ef the welicts brake scale, it is imp iat to 
pate Cat this spetcnn cane be aed wills food prlad cone 
trollat bi have! bath the powers! ond noaporrerl types. 
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concept of the invention include the use of other gover- 


* ors, all rcisry weight governors, such as stavity loaded 


Oy ball, centrifugal shaft aad inertial shalt governors, 3s 
well as governors that opsrate through elsctrical action. 

The concepts are likewise applicable to other brake 
systems including air brakys in which valve 126 could 


directly modulate air beste pressure. Likewise it is pos- 


sible to separate the governor from the valve, let the 
governor actuate a switch ond let the valve be actuated 
by a solenoid respeasive to the condition of th. switch. 

While use with engines vocuum is very ¢ficient and in- 
expensive, and walixs previous systems I have propesed, 
does not cause the engine to rin roughty dus to less of 
vacuum, the invention is apzlizable to other sources of 
pressure differeatial, incompressible fluid a well as gaseous 
Suid and numerous aspvcis of ths invention are useful with 
nonfuid types of brake systems. 

Referring now to FIGS. 7 and 8, a slightly different 
form of my invention is disztosed in which the relieving 


device is incorporated as an integral part of a powe ° 


brake unit. The system generally compzises a brake pedal 
300, a master cylinder 302, an accumulator 304, a safety 
valve 306, a hydraulic pressure switch 3CS, a power brake 
control unit 310, and an anti-skid unit 312. 

Actuation of brake pedal 399 operates pistor 314 to 
pump fluid from cylinder 315 to conduit 318. Master 
cylinder 302 further coniarises a Buid zeservoir 320 con- 
municsting with cylinder 316 by means of passageway 322. 
A conduit 324 extends from reservcirc 32¢, the fuaction 
of which will hereinafter bs described. Accumulator 364 
Is in communication with c .advit 318 and comprises a 
spring loaded piston 325 and acts as a cushion and shock 
absorber for the Auld system where variations in fluid 
pressure occur, . se 

Durirg normal oreration of the vehicle with which the 
power brake unit is 2ssociated, and with the brakes in 
Seis non-actuated position, ths power brake unit 310 
is in the position iusiested ia FIG. S$. In this position, 
chambers 325 and 330 of cylinder 332 are both under 


vacuum, thereby equalizing \' > pressure on Opposite sides ° 


of piston 334. This enables sp.ing 335 to urge the piston 
334 to the leftward position illustrated, said piston 334 
being connecte: by means of rod 335 to a brake actuat- 
ing pistion 349. Piston 349 is stidably mounted on cylin- 
der 342, said cylinder heving an outlet ccnduit 344 lead- 
ing to safety valve 325. Conduit 344 iq also in com- 
munication with bydraulic pressure switch 308, 

A supply of hydraulic fluid is located in cylinder 342 
whereupon movemint of piston 334 against the aztion 
of © ‘ng 336, and corresponding movement of piston 
34% wal force nuid from cylinder 342 under pressure 
through conduit 344 and with valve 395 in the position 
illustrated in FIG. 8 to conduit 346 and then to hydraulic 
lines 3-13 which lead to the wheel cylinders (not shown) 
of the vehicle's braking system. Thus it will be seen that 
movement of pistons 334 and 3-10 to the right, viewing 
FIG. 8, will cause operation of the vehicls brakes, @ 

As hereinbefore indisated, under normal ogera ‘1g con- 
ditions of ths vehicls, and with the br: .¢s not applied, 
piston 334 and 349 are in the position illustrated in FIG. 
§ due to the fact that a vacuum exists in both chambers 
323 and 339. More specifically, suction from the intake 
manifold 330 of the vehicle passes through conduit 352 
Into chamber 332 snd thin through passageway 354, 
through openises 334 in disgheagm 335 to conduit 399, 
throush rotary valve 352 of the anti-s%id Gait 312, tieough 
conduit 364 and then to cheater 325. The eoate Dun 
gensratly shown at asé whieh Corns a part of peace brake 
unit 319 is ofcaventioral form aed comprites the sfore- 
ssid Cisp raga M88, hydrautically mowabte by means of 
piston Jas to a closed pseition whorcia the diag aga 
ensases ths tock set M70 te Ube eomaunizatior be 
tween paisare 324 aad comtait 360, The piston 340 ats 
eOatroly movement of porset salve 372 noranaliy maine 
tained cldsed by spring 374, Spring 376 nvematly ure 
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trated in FIG. $. An stmoaphere intaks is located at 373, 


and introduced of atmosphere into the system is cone, 


trolled by valve 372 in a manner now to be described, 

As above indicated, with the parts in the ‘positions ilus- 
trated in FIG. S, the brakes of the vehicle are non-opera- 
tive due to the fact that suctiod is {rez to circulaicahrough 
conduit 352 to chamber 330 and then through control 
vait 3$$ to conduit 360, through rotary valvys 352 to 
conduit 354 and then to chamber 325. With vacuum oa 
bots sides of piston 334, spring 334 maintains the pistoa 
334 and the coniactsd brake actuating pi. om 340 in 
brake release position. Upon actuatice *f brake pedal 300 
by the operator, pressurised Muid passes through conduit 

318 to conduit 320. With the safety valve 395 in the posi- 
tion illustrated, Now of the fluid into the valve is blocked, 
and hence the brake fluid is forced to flow throush co. - 
duit 380 into the brake control unit 366. None of ths 
fluid from the pedal is allowed to reach the brake actua- 
tors at 343, : , 

_ Introduction of the pressurized fluid to the brake con- 
trol unit 355, causes actuation of piston 36S to move dia- 
phragm 353 to its closed or szated position and to simul- 
taneously open poppet valve 372 in a conventional man- 
rer. This movement blocks communication between cham- 
ber 330 and conduit 350 and simultaneously allows air to 
enter through inlet 373 through the now ogen valve 372 
to corduit 360. The atmosphere circulates around con- 
duit 260 through valve 3$2 to conduit 364 and then the 
cho nber 32S. The introduction of atmosphere pressure 
to chamber 328 created a pressure differ.ntial which 
overcomes spring 335 and moves piston 334 and piston 
340 to brake act_ating position. More specifizally, the 
movement of piston 349 ‘a cylinder 342 forces the brake 
fluid through conduit 344 and safety valve 396 to conduit 
345 and hydraulic brake lines 34S to actuaté the vebicle 
brakes in known f2shion. a 

In order to insure that there is always an adequate sug- 
ply of brake fluid in cylinder 342, concuit 324 connects 
fluid reservoir 329 to the cylinder 342, it being important 
tu note thatahe inlet 3$2 to the cylinder 352 is located 
tehind the forward portion of piston 349. Piston 3.49 is 
provided with a one-way valve 34 which enables fluid 


to pass through the pistOm from Teft to right, viewing FIG. ° 
&, but which blocks flow of fluid through ths piston from’ 


right to Icft. Thus, during operation of the piston 340, 
the suction created thereby in cylinder 342 sucks fluid 
through conduit 324 from reservoir 3°G into cylinder 342 
on the rear side of piston 340. During the return stroke 
of piston 340, the valve 343 allows Nuid to pass through 


“the piston, thereby insuring that there is always a full 


supply of fluid in the cylindsr for brake action, 

Since the structure and operation of hydraulic pressure 
switch 395 and anti-skid unit 312 are identical to that 
already described in connection with the first form of my 
invention, it fs* not thought that further description is 
necessary. It will be noted, however, that where the 
operator applies more brake presi re than is required 
for a particular ‘vad surface, the vehicle wheels will 
‘lock, whereby the same structure and operational se- 
quence will cause rotary. valve 352 to be moved to a 
position wherein conduit 329 tesomics blocked and con- 
duit 352A becomes open to allow suction f.on arvnifold 
359 to be introduced through conduit If to chaniber 
32S, whereuzon spring 335 will once again take over 
to release the brakes. The same molulating action as 
afarediscribsd will take place until by drculic prewaure 
switch 303 eventually renders the antishid: moperativ:. 

In aceordunze with my iavention it is crasiat (hat the 
entize bishe provers be controlled by the snteaid: unit 
and that no Said be condustadatircetly frow the foot 
pedal to dhe wheels. Means are provided to invirg that 
brake pressues will aot be foxt shouhd there be a hos of 
suction, This is asco: lished by cafety valve 306, More 


specifically, conduit 3825 by Commected to the suction Comey 
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duit 352 whercupon as long as proper suction exists fa 


the system, piston 356 is maintainsd in the position illus. 
trated in FIG. & agzinst the action of spring 253. In 


. this pesition, conduit 344 is in communication with con 


duit 345, but conduit 389 is blocked at its extremity 
adjacent the safety valve. Should suction be lest in the 
eystem, spring 353 will become cfective to move piston 
336 upwardly, thereby blocking the communication be- 
tween conduits 344 and 346 and at the some time pro- 
viding comraunication between coaduit 359 and conduit 


"345. Wuh the safety valve in this pesition, the brakes 


are directly controlled by eperation of pedal 309 since 
the entire power unit is row bypassed. 

A one-way check valve 390 is iceated in conduit 352 
adjacent the intake manifold 330 since without same back- 
fice 07 the vehicle engine would couse an explosive pres- 
sure to bs introducsd to the power unit, which would 
be undesirable for obvious reasons. 

Refezring once again to FIG. 4, it will be noted that 
should the vehicle move ia reverse, the direction of rota- 


- tion of drive shaft 142 wiil-likewise be in reverse, thus 


causing reverse rotation of exible shaft 164 and shaft 
16S. Reverse rotation o* shalt.165 will, in turn, cause 
reverse fotation of drive gear 170 ond cam gear 222, 
tausing pin 228 to leave stop surface 227 and move 
toward stop surface 225, which, as previously described, 
enuses gear 222 to slic: on shaft 292 in a direction away 
from partition 180 to close switch 234 and thus activate 
the governor control and anti-skid means. Even though 
it is possible that very slow reverse movement of the 
vebicle might not be sufficient to cause movement of cam 
geat 22% to activate the governor control, the fact remains 
that ther: is always the possibility and even likelihood 
that reverse movement of the vehicle will activate tie 
governor control even though no skid condition exists. 
Sinze there is no practical need for any ariti-skid means 
wken tke vehicle is moving in reverse, ana since th: 
activation of these means when rot needed might even 
result in the loss of some stopping distance, it has been 
found desirable to prowice means for rendering the’ gov- 
ernor contro! and anti-skid ineffective and inoperative 
when the vehicle moves in reverse. 

Referring to FIGS. 9 through 12, a somewhat modified 
anti-skid unit is shown gencrally at 499. Unit 409 is 
basically the same as skid-sensing ond control means 24 
hereinbefore d2scrited except that a reverss cut-off switch 


has keen incorporated in the unit to prevent energization 


of solenoid 168 when the vehicle drive shaft is in reverse 
and fiexidle shaft 154 correspondingly rotates in a re- 
verse direction. The reverse cut-off switch, shown gen- 
erally at 492 (FIG. 10) comprises a shaft 404 slidad’: 
coupled to shaft 164 as at 465, in the same monacr 
that shaft 165 was drivingly engaged to Aexitie shaft 
164, Shaft 405, which is constructed of any electeizaily 
conductive metal, ts journalted ia bore <CS, said bore 
having ar enlarged end portion $10, it being underifood 
that the lerger diameter ef port'on 410 results in ahe 
presence of an anautar shoulder 412 at the extremity of 
bore $24, Stidably mounted in portion <10 is a contact 
button 414, said button teing rcsilicntly urged toward 
bore {01 by misans of spring 416. The opposite end of 
sprine 416 tesiticntly engages a contact cup 418 havias 
a terminal $29 exigading radially therefrom. 

Adjacent its opposits extremity, shal: 404 has fixedly 
mounted thersen the aforsctssccited Prive goat 174, said 
gear meshing with cam gear 222, all in th: mance 
hersiabsfore descried. Ao spring 422) enpazes washer 
224 to normally expe shaft 494 to the belt whens view: 
ing FIGS. 9 aed IC, thy causing the ead ef shate 40% 
to exter! dats gatarged partion $19 aad, therefore, ite 
Ens jenni waite etaes Patties WES, se ietesteet in 
BIG. 0. Lavcecly mrourtedt Ga halt abt is a tenet’ qwitth 
Con 226 comparing a cincutan plete £28 having a opital 
can pordina, $30 geoaated thireoa, aad farthss hovies 
an wutwatdly evicrdiog pin 32 located atjrccut thy end 
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of cam track 420. A cams pin 43-4 extends radially from 
stg 404 and is adapted to ceoperate with the spical 
cant track 479 to determine the axial position of slaft 
403, Expressed differently, when shalt 494 is rotating 
in a counterclockwise dizectioa when viewing FIG. 12, 
cam pin $34 will engage the stop pin 432 at the low point 
on the spiral track 439. With ihe parts in this position, 
shaft 404 will assume the position illustrated in FIG. 9 
wherein the extremity of the shaft is in engag:ment with 
contact button 412, it being understocd what spring 422 
is somewhat stronger thaa spring 415, whereupon the 
extremity of shaft 404 will actually enter into enlarged 
portion 410. Upon clockwise rotation of shaft 404, pin 
434 wil! ridz up the spiral cam track 430 until it reaches 
the hich end of said track and enzases the opposite side 
of stop pin 422, as illustrated in FIG. 10. In this position, 
shaft 404 has been moved to the right (when viewing 
FIG. 10) agaiast the action of spring 422 sufficiently 
for the end of said shaft to become coarplitely withdrawn 
from, enlarged portion 410. Since the annular shoulder 
412 prevents the contact button 414 from moving out 
of enlarged portion 410, it foilows that the end of shait 
404 becomes disengeged from contact button 414, as 
clearly illustrated in FIG. 10. Also mounted on shaft 
404 is a washer 426 having a radially extending coa- 
tact arm 433, ‘the purpose of which will herei after be 
described. As will be scen most clearly in FIG, 10, the 
washer 436 is rsounted on shaft 404 adjacent the fat rear 
surface of cam 425, it being understcod that shaft 404 
may frely rotate within washer 436. A cami thrust washee 
419 comprising a peripheral ring portion 442 and bent 
marginal Jugs 444 resiliently engases the opposite-face 
428 of cam 125, whereupon to resiliently urge cam 
426 into engegement with washer 436 and at the same 
time to impart a sufficient frictional drag on cam 125 
so that movement cf shaft 404 will not imipert correspond- 
ing rotary movement La the cam tat. pin 424 moves 
into engagement with stop pin 432. The thrust Washes 
449 hes a radially extending spring arm 446 that is 
ecured to the housing 175 by any suitadle means, such 
as by having the end of the spring arm clamped between 
adjacent portions of the housing, as illustrated in FIGS. 
9 and 10. 

The operation of reverte-switctr 402 is as follows. As- 
suming that shaft 404 is being rotated in a counter 
clockwise direction, which for purposes of this deserip- 
tion correspods to forward movement of the vehicle, the 
gwitch will, 2 afoss stated, ‘assume the position illus- 
trated in FIG, 9 wherein shaft 494 is making engage: 
ment with contact button 412. With the ports in this 
position, and assuming that a skid condition commences 
to exist, causing cam gear 222 to close switeh 234, current 
will flow through line 252 to ternsinal $29 through con- 
tust cup 413, spring $15, contact button did, and thea 
to shaft 404, which as previously described, is in cagage- 
meat with contact button 414. Shaft 304 is ia turn In 
electricat engagement with washer 536 and its radially 
extending terminal $35, both direetly and through the 
engagement of pin 434, which in turn engages can 425, 
whith in Gurn bears agaiest washer 475, Thus, the flow 
of curtent is through terminal arm 33S ard then to line 
262A, which conassts to ground as al 264. This, along 
wits line 256, comptotes the circuit to solenoid 183 in 
order to energize sane ond render the governer control 
effective, all in a manace hersindsfore deszribad, On the 
other hand, shoulg the vetucls move inty reverss, thus 
resulting in clockwis: rotation of ahr “94, cam 426 
will enue the shaft 94 to retract acd acocete ditsngaced 
from coctact button 404, as Musteated ia FIG, 16, Ghas 
interresting ths tro secchen to groiond aod presenting 
cnetvization af coli EA Teedl tis te cach that 
whensvse ths webichs pad de Steve sare mores it Coywant. 
the resets sutavtl ge itech $92 wilh antamations’, Erevent 
the sal ssing ad conteel tascms and the yovcrae 
coatrul fou conring ito ploy. Thus, the vehicle Ponds 
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will always be under normal and direct control by the 
operator whenever the vehicle is moving in reverse. 
While there is shown and described herein certain 


. Specific structure embodying the invention, it will be mani- 


fest to those skilled in the art that various modifications § tain said solenoid energized when said first switch opens. 
and rearrangements of the parts may be made without ICA skid control system for a pressute-operated vehicle 
departing from the spirit and scope of the underlying in- wheel brake, the pressure at suid brake normaly con- . 
ventive concept and that the same is not limited to the trolled dy the driver of the vehicl2, said control system 
particular forms herein shown sed described except inso- comprising an anti-ssid means adapted, on the occurrence . 
far 2s indicated by, the scope of the appended claims. yo of a skid condition curing braking, to repsatedly_ccerease 
I claim: ° the pressure at the yshicle wheel brake dependently with 
TAA control systcm for operating a vehicle wheel decrease in the speed of the wheel, and a pressur'!-sensitive wt 
bPahe-relicving device for the purpose of preventing skids, switch set to detect the decrease of the pressure at the 
said control systemy_ comprising the combination of an wecel brake to a predstermined minimum level, and there- 
inertia-reszonsive nicsns adapted to respoad to a suddin 15 upon remove the intluencs of said anti-skid means and 
decrease in the speed of rotation of the wisel and there- = - return to norniz! control the pressure at said wheel brake. 
upon to initiate the ogeration of said relieving device, 8. A contro! apparatus sdapied to control braking of 
a rotary soversd? micans_adapted_to, rotate dependenily a vehicle wheel curing skid conditions comprising a rota 
With the speed of the wheel and adapted after said opera- weight governor device adapted to rotate dependently, 
tion is jnitir.2d by said ‘nertia-responsive means to cor- 20 With said wheel, said governor device having a member 
fespondinsly vary the condition of said relieving jvice, s Japted to move between a first position and a second 
to decrease and increase the brake pressure dspendeatly position dependently with changes in the speed gf rota- 
with decrease and increase in ths speed of the whecl, tion of said goveraor device, a brake pressure control 
and a_reset_ means adapted_to_respond to a predeter- means responsive to said mrover sent to relieve said braxes 
. mined, decreased szecd of the vehicle, to terminate the 25 when said member is moved toward the first position with 
operation of said relieving device, and~résct said inertia- decrease in wheel speed and restore the pressure of said 
responsive means so that it may again initiate said ogera- brakes when said member is moved toward the second 
tion. as position with increase in wheel speed, 3 restraining means 
2. The system of claim 1 wherein said resct means operable between an active state at which it maintains said 
includes a pressurc-respousive nieans, adapted to respond 30 member of said governor in said second position at which 
to a predctermined decreased brake pressure level, said the brake pressure is under th» control of vehicle driver, 
governor meass adapted to produce said level when said and an inactive state at which it allows ssid governor 
vehicle reaches said predetermined decreased speed, said member to move, and means adapted to place said re- 
predetermined brake pressure level being below the lowest straining means in said inactive state when a wheel skid 
level which the governor means can produce when said $5 condition first occurs, the improvement wherein means are 
veuicle travels at szeeds in excess of said precstermined provided for maintaining said restrsining micans steadily 
speed. : in its inactive state, ouce said inactive state is teached, 
3. The system of claim 2 wherein said inertia-respon- to allow said governor to move said member repeatedly 
sive means that initiates the operation of said relieving between said positions, dependently upon the specds of 
device is adapted to operate with electrical power, a power 40 the wheel, whereby the brake pressure can te controlled 
source for said ingrtia-responsive’ means, said pressure- at a level near but below the pressure at which locking of 
sensitive means being adapted to switch of said power the wheel occurs, and reset means adapted to reactivate | 
source {rom said inertin-responsive means when said said restraining means, when the vehicle slows, before it 
brake pressure is at or below said predetermined level, has stopped, 
to prevent the operation of said relicving device, and said q5 9. The control appzratus of claim $ including a rotary 
pressure-sensitive means adapted to switch on said power valve associated with said governor for controlling said 
source lo said inertia-responsive device when said brake biake pressure through @ gas pressure conduit, sald rotary 
pressv're is'above said predetermined level, so that said vaive having a rotary mem®s+ adapted to vary the pres: . 
control system is placed into condition for operation when- sure in said conduit dependersiy with charges in ita rotary 
ever the brakes are operated.” 60 position, a projection extending from said rotary member 
. 4. The system of claim 2 wherein said reset mans com- ard mechanically connceted to said movable member of 
prises a pressure-sensitive switch set to respond to a pre- said governor to cause sald rotary member to move de- 
determined brake pressure below that brake pressure pendently with said governe= member. 
which enn cause skidding of said wheel on ice. : 10, The control apparatus of clain: & wherein sald 
§. The system of claim 1 wherein said inertlagespon- §3 rotary weight governor is of the fly ball type having @ 
sive means includes a control member associated with rotatable shalt {ree to move axially in response to speed 
said governor, said member normally urged to a fir state changes, and said restraining means comprises a movable 
to prevent said governor from operating said relieving plunger, in its active condition urged against said shaft 
device, a solenoid associated with said governor control in A manner to prevent outward movement of the fatter, 
member, adapicd whee energized to move said control ¢o said inertia-resporsive means adzpied to respond to the 
memter to an insctive stale to free said governor to oper. rotary inertia of said governor when ssid wheel slows, and 
ate, a switch-actuating member avanted to te moved a stop member limiting the movement of said movable 
uncer th: in®usnee of the rotary inertia of said governor plunger so as to prevent engacement with said shaft-at 
when said wheel changes specd suddenly, sxid switsh- relatively high cotational spesds dus to axial movement 
actuating member adapted to, clos ard o¢sn a switeh de- 65 of said shaft inwardly to a position out of the fangs of 
proding of whether said wheel is slowins down of speed. said movaole plunger wheredy Frictional drag is applied 
ing up, said suitch odrpted, when cloved, to energize said by sail mravable plunger to said shaft only at cclatively 
solenoid, cod wherein a holding moans is provid fo | low rotational specds. » 
retain adil Glgroid encegisnd whee said switsh thereafter Hi. In an artistid apaaratus for use ina brake systent 
Osens, dad sid fe ce estat is stagted to ergite said ty employing ateaw, noraihy coateutling brake preavire te 
sulenuid, bs allow Sand gOsciiut Konleel ectater terstumt "a velugie wheel broke roe Wa hy diautic persone line, 
to ssid Firat state, * @ srparate teligving cevics sapidd ty iwheve the beake 
6. The systun of claian 5 whersin said sovernee control pies ute at the wheel bande sas a ¢ weltorh say reat 
member Coetpsi rs a purge? deep wien the coil af atet tite control sail coliosiny device said eoligvin: 
paid sulenoid, ant vat oltias msane Comyprines a accu “TZ Vice cour ota On isotativn valve adagicd nee mally ty 
, Y 
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switch associated with said solenoid, positioned tu be ent 
gage by said plunger when in the inactive position, said 


switch adapted to complete the circuit for said solenoid 
independent of said first switch, thereby serving to mizins 
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be open but able to seal said wheel brake from the effect 
of said normal control means and means adapted to re- 
lieve the fluid pressure at said wheel brake, said isolation 
waive including a movadls member adapied to seat to 
prevent pressure communication to said wheel broke, and 
said relieving mcans comprising a piston disgosed in a 
hydraulic cylinder, said cylinder in communication with 
said hydraulic line at 3 location between said wheel brake 
and said isolation vatve, said piston being adapted to 
directly operate said isolation valve, said piston having 
a projection adurted to engage said movable memter of 
said valve, to position said movable menvber in an un- 
seated position and to allow said memiter to seat de- 
pendent upon the position of said piston, said piston being 
movable beyond the position at which said member is 
allowed to seat, to relieve pressure at said wheel brake 


a. | 
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when said isolation valve is in sealing position, said con- . 


trol device adapicd to regulate the position of said piston 
variably in accordance with skid conditions alternately 
applying and relieving _the_ brake pressure. at-the wheel 
‘Drake while said minvadle membsr_is seated, the improve- 
heat wherein said piston is biased by a spring to position 
said movable member in the unscatzd position, in a man- 
ner to perform a pressure limiting function, said spring 
having 2 predetermined effective force that is less than 
the maximum force that can bs applied oppositely on said 
member by said normal hydraulic pressure, whereby, 
when said maxinium hydraulic pressure is applied, said 
spting cao yield even when skid conditions do not exist, 
to allow said movabie member to seat, to prevent said 
maximum pressure from being communicated to said 
wheel brake thereby limiting the amount of brake pressure 
that must be relieved when 2 skid condition occurs. 
12. Io an anti-skid system adapted to. relieve fluid pres- 
sure applied by an oyerator to the brake for a vehicle 
wheel on the occurrence of skid conditions, said anti-skid 
sysizm including a vehicle whee! brake-relicving devices, 
control means adapted to respond to a sudden decrease ia 
the speed of rotation of the wheel and thereupon to ini- 
tiate the operation of said, braxe-relisving dsvice, and 
LMNsans adapted after the initiation of the operation of 
‘said brake-relieving device to correspondingly vary the, 


[iene of said drake-reticving device to decrease and 


increase, the fluid pr**sute applicd ‘to the brake cepend- 
aily with decrea: d increase in the sgeed of the whecl, 
the improvement comprising a resiliently: loaded fluid 
pressure limiting device connected to the fluid pressure 
line and cont: icted and arranged to limit the pressure 
normally applied by the operator to the wheel trake to 
a predetermined maximum level, said level being less than 
the fuil pressure applicable by the opsrator, whereby, as 
a skid condition occurs when the oftrator jams on his. 
brakes to the full extent, said anti-skid system is able to 
stop the skid without having to relieve the full pressure 
applied by the operator. 

13. An antiskid unit for pressure actuated vehicle 
brakes comprising 9 pair of aligned shafis, mzam con- 
necting said shafts for rotation as 2 unit with one af said 
shafts axially movadlé with respect to the other, governor 
means connected to said shafts, said governor means be- 
ing adapted to cause movement cf szid asially movad! 
shaft in response to variatio:.s i 
shafts, drive means operative in response to rutation of the 
vehicle wheels for impacting corresponding rotasion to 
said shalts, valve means movadic betacea 3 first pusition 
wherein said vehicle brakes may te apptiod and a second 
position wherein srid Srakes are autumaticatly released, 
miesns controlling movement of said valve means in ree 
BPOAss to arial mowemscnt of s Hb aviatly movable shod, 
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‘ernor means, said energizing means comprising 3 
switch, cami means automatically actuating said fir 
in response tu sudden slowing of said vehicle wheels and 
said drive means, and a sccond switch automatically actus 
ated by the solenoid plunger when the latter ts retracted 
to naaintain the solenoid energized a’ter said first switch 
opens. ? 

14. The anti-skid unit of clain: 13 further characterized 
in that said energizing means comprises a third switch, 
said third switch being closed dy the presence of fiuid 
pressure in the system, said solenoid remaining energized 
until fluid pressure in the system drops below the pre- 
determined valus to open said third switch. 

15. The anti-skid unit of claim 13 further charact: “i 
in that resilient means are provided for urging said so 
noid ,.unser into frictional engagement with said axially 
movable shaft when the solenoid is deenergized, there>) 
imparting a frictional drag to said axially movable shafc 
during rotation thereof, and stop means limiting the extent 
of movement of said plunger toward said shaft so a3 to 
prevent engagement therewith at relstively high rotational 
speeds due to rxial movement of szid shaft to a position 
out_of the range of said plunger by said governor nieans 

ET) A control system for operating a vehicle wheel 
brake-relieving device for the purpose of preventing skids, 
said control system comprising the combination of an 
inertin-responsive means adapted to respond to a sudden 

ecrease in the speed of rotation of th: wheel and there- 
upon to initiate the operation of said relieving device, a 
tary governor means adapted to rotate dependent y with 
ibe speed of the wheel and adapted after said operation 
is initiated by said inertia-responsive means to correspond- 


' 


ingly vary the condition of said relieving device, to de- “SX 


crease and increase the brake pressure dependenily with 
decrease and increase in the specd of the wheel, a_resst 
means adapted to respond to a predstermined, deercesed 
Speed of the vehicle, to terminate the ogeration of said 
sclieving dsvise, sad reset szid insrtinerespoasive means 
so that it may again initiate said operatios, and means 
responsive to reverse rotation of the vehicle drive shaft 
for preventing operation of said control system. 

17. Ths system of claim 16 further’ characterized in 
thaf said last-ementioned means comprises a switch that 
is automatically closed when the vehicle drive shaft is 
rotating in a forward Gircction-and which autoniatically 
opens when th. vehicle drive shaft rotates in a reverse 
digection. - ; 
18,' A skid control system for a pressure-oocrated vehi- 
cle wheel brake, the pressure at said brake normally con- 
trolled by the driver of the vehick, said control system 
comprising an anti-skid means adapted, on th: occurrence 
of a skid condition during braking, to remove control of 
the brake pressure by the operator and thereafter reget 
edly decrease, the, pressure at_the vehicle wheel brake 
dependently with dscrease in the speed of the wheel, and 

et_means adapted to a predeterminad, decreased speed. 
Of the vehicle, to terminate the operation of said anti-skid 
means and return control of the brake pressure to the 


operator and switch means controtled by the cirection of. 
rotation’ of the vehicle drive shaft for preventing opera. ;.. 


tion of said control system whea the drive shaft is rotat- 
ing in reverse, oa 

19; The system of clains 18 further characterized in that 
said switch means comprises a rotatable shaft drivingty 
interconnected to the vehicle deit* shalt, a contact button 
adapied tu resiliently engage ore ent of the rotatable 
shaft, said rotatadle shaft tring axially miovadle betwesn 
a first position wherein it is in engazeaient with srt Sutton 
and a secoad position wherein it is divtngazed threefrom, 
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a noiaally geeperzived catgnoat basing a plunger that og nad cand mignas aectciated sith said cotatable shaft for 
maintriny said oy movabls shaft ayaiest asial mes autonitically Gousag axial muveawat thercel to said fie.t 
MHL DAL AA Position Witstead send Vetes 7 it in its pr ition when the vehicls drive iv in fers ant, ard for 
said first position, ard az ity for energizjns ssid solenoid automaticaly causing mawement thereef to said second 
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shaft Coe aviat avovement wider the coates! 3? ssid gave gg 0’ 20 A vehicle wheel actishid system for we with a 
‘ o* ° F ’ 

. . . s 

5 mg : ° 
salad eo me ee ee 


oa sew deesh 
= ; 
Meee 8 —— 
we vig ar Ter = 
. OF, Oo: 28) 
‘ 
- 2 ; : © 8BNs9,400 , at 2 ae ee vet 
. . GS . . 
. es ; : : +4 21 
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of cation with said fluid source, and operator controlled 33. For use in an Automotive brake system € uploying 
: { ; - means for applying fluid pressure to said vehicle wheel a brake pedal and master cylinder to normally control 
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Frank A. Perrino, Nort! Attichoro, Mass., atsignor, by 
mesne assiguusents, fo Tie Stages Company, New Yor, 
N.Y., a corporation of New Jirsey : 
Oziginal azplication Nov, 2, 1554, Ser, No. 409,350, 

Divided and this application Aug. 5, 1966, Ser. Nu. 


+ 581,675 : 
coe 9 Claims. (Cl. 60—54.5) 


This is a division of application Ser, No. 409,350, filed 
on Noy, 2, 1964, and entitled Braking Systera and Anti- 
Skid Means Therefor. . 

The present iavention relates generally to braking sys- 
tems for automotive vehicles and the like and is particu- 
larly concerned with the provision of novel and improve’ 
anti-skid means. ff 

It is well known that a skid coadition may be encoun- 
tered by a moving vehicle where the brakes of the ve- 
bicle are applied so hard that the vehicle wheels tend to 


"Jock. Quite obviously, oth-r factors affect the commence- 


ment and existence of a skid condition, such as th: coa- 
dition of the surface on which the vehicle is moving, the 
speed at whicir the vehicle is traveling, etc. However, it 
is possible for a vehicle to commence a skid even where 
the surface on which the vehicle is traveling is not wet 
or icy and even where the vehicle is traveling at moJerate 
specds, if the vehicle brakes are applied too hatd, Since 
all control cf a vehicle is lost whils the ‘vehicle is in 
a skid, thus increasing the danger ef serious accident ard 
personal injury, it is O>dviously highly cesizatts to preveat 
or reduce skidding witile at the some time enabling the 
vehicle to come to a complete stop as quickly as possibts. 

It is therefore a primary odject of the present inven- 
tion to provide an improved braking system wherein ¢p- 
eration of the brakes is under control of the vehicle op- 
erator until a skid condition commences to exist, at which 
time enti-skid msans automaticaily tse over complste 
control of the brakes and maiatain said control until 


danger of skidding no longer exists, whereupon the brakss - 


ate returned to normal control by the oferator. 

Another object of my invention is the provision of efii- 
cleat and sensitive control means fer the various opera- 
tions of the sysiems, which have ussfulness in other types 
of systems as well. 


Another object of my invention is the provision of | 


povel and improved anti-skid mzans equally adapiable 
to so-called power brakes, as well as noapower brakes. 

A furiber object of my invention is the provision of 
anti-s’ "scans of the character deseribed wherein the 
vacuum syatzm of the vehicle is utilized, but whergin the 
loss-of vacuum in no way interferes with control of the 
vehicle brakes by (is epsrator, ce 

A further object of my invention is the provision of 
anti-skid means that is readily and easily adaptadle to 
existing Vehicles. : 

Another osject is the provision of a novel and improved 
reverie cut-o1 switch that automstizaily reacters the anti- 
shid means inoperative when the vehicle nioves in reverse, 

Stil another obiset of niy invention is ths provision 
of an anti-skid system for automotive vehicles and the 
like havirg meses which are durable and eTestive in Cp- 
etation endwhich are feasible and practical beth frvin an 
econoniis ard ersnalacioring standz dial, 

Other objects, features and advamiages ef oy taveation 
will Become apoareat as the Cree pie thergod prosseds 
thse tonsidersd ia soanestion with the Sc menngeaey tery 
iMusteativg draw ings, . 

In the deawings which thasteats the best ards present. 
tp tonternpheted tor cateying out the prevent invention: 

PIG, 4 is a dingeamaintic view, in petopective, of the 
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assembly ulilized in my nonpower unit, with portions: 
bei..¢ broken away for purposes of illustration; =~ * 

FIG. 2 is an vicvations! view, in section, of a portion 
of the overa!l assembly illustrated in FIG, 1; 

FIG. 3 is an enlarged fregmecatary sectional elevation 
of a portion of ths brake-actuating means illustrated in 
FIG. 1; Pas 

FIG, 4 is an enlarged fragmentary szetional elevation 
iMustrating certain details of the anti-shid unit ond the 
drive means therefor; : 

FIG, $ is an enlarged sectional elevation of the cam 


‘gear and soicnvid-aciuating switch which form a part of 


the anti-siid unit; : 

FIG. 5A is an enlarged fragmentary perspective view 
of the cain gear; 

“FIG. 6 is an enlarged section taken oa line 6—6 of 
FIG. 2; i ‘ 

FIG. 7 is a diagrammatic view, in perspective,-of my 
anti-skid means in combination with a power brake unit, 
sortions being broken away for purposes of illustration; 

FIG. $ is an elzvaticnal visw, in section, of the power 
brake assembly illustrated in FIG. 7; oe 

FIG. 9 is an enlarged fragmentary sectional elevztion 
iustrating certain details of the anti-skid means and the 
reverse cut-off switch in conivination therewith;. 

FIG. 10 is an enlarged {roymentary sectional elevation 


“of the reverse cut-off switch per $3; 


FIG, 11 is a fragmentary section taken on line 11—11 
of FIG. 9; and : ; *. a 
FIG. 12 is an enlarged exploded perspective view of the 
ervetse cut-e% switch ger ss. 3 + 
According to one ospect of my tnveation, a sensiag 
means for sensing when a skid condition begins is caused 
to activate a wheel speed-sensitive cevice that takes over 
control of the brake pressure until the skid condition 
ends. AdvaMtogeously, the sensing mzans is an, inertia-" 
responsive meas that senses a sudden change in the speed 
of rotation of a wheal_at the commencement of skid 
conditions. This inertia-responsive dzvice dots not con- 
trol the brake pressure itse!£ by repeated action dur- 
ing the skid condition, as has Cscn attempted by the 
prior art. Instead the control of the brake pressure is 
taken over completely by a govsrnoy driven dependently 
with the wheel, advantageously a r.echanical governor. 
The governor then controls the brake pressure in a hunt- 
ing or modulating manner, for an extended period, until 
such control of the brakes is ended by a reset means thet 
responds to slowing of the vehicle to a predetermined 
speed, Preferably, ths resst micans is a brake-pressure- 
sensitive device which senses reduction of brake pressure 
to a predetermined level which the governor can pro- 
duce only when it slows to the predetermined speed. — 
This separation of the initiating and coatrolling func- 
tions is an exiremcly important feature. The initiating 
device must necestarily have a reatroint to proveal oper. 
ation when the vehisle merely decelerates normally, I 
have realized that such a resiraint prevents the device 
from being adle to effectively regulate the brake pres: 
sure due to lack of sensitivity. The governor, after it 
takes over contol, is free of such restraint and there- 
fore can have mutch gecater sensitivity with the ossult 
that the brake pressure can be much more gecurately 
regulated. ‘ pa aes 
, The resst divize is sho of critical importante be- 
case ot low seeodslie.g., betow 10 miph, the cevernor 
forces can becom: so diainishod that the poveror €an 
behave ertinely as if the vehicle were shidd'ng, thowet 
net, thereby totally relieving fas brake pressute, The te- 
set device Can act before this occurs, Whieeby normal 
conteel is cosvined, . s 
A further aspect of mp invention cuncetas the realist 
tion that a predeisemingd bevel of brace prevuee, €24 
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the mininiim brake pressure at which s\idding of the 
vehicle 
p-s.i. for conventional automoviles, C2 be utilized to ce- 
termine the sclting for ths brake prossure-sensilive . (¢- 
set device. Thereby, only at the time whea skidJing is 
no longer possible will control be taken away from the 
anti-skid unit to return the trake system to normal oper: 
ation. This pressere-tensitive device, particulariy when 
taking the form of a brake Mu'd pressure-sensitive switeh, 


- fs useful with anti-skid systems generatly, theush of pat- 


ficular usefulness in the system 
f.dvant> 
operaics 91. 
restore norm * 
to bring it 
Operator ag cs «is brakes, 
skid wai, from xcting when skid conditions have ended. 
jother aspect of the iavention concerns the control 
ef %e gavemor. In normal eperation of the brakes, the 
governor i: prevented fron influtacing the brakes, but 
once activated, ¢.g., by the inertia-gensitive device, it is 
made continually to act, even when the vehicle wheel 
speeds up alter the brakes uave been initially relieved. 
A controlling or restraining member, preferably a sole- 
noid, is employed to achizve this operation, with the 
controlling member 
the governor until the 


described above. 


ct col system, prefezably a solencid, to 
r operation, and it c2n te employed 
“4 unit into reaciness whenzver the 


reset device operates. In the case 
echanica! governor is employed, 
a plunger can normally restrain the governor and a sole- 


* noid, initially uncer the control of the inertia-respoasive 


device, czn pull back the pluaser to {ree the governor, 
whereupon th: plunger can operate a switch to main- 
tain the solenoid energized, and at the end of skid con- 
Giticns the resct cevice can de-energize the soleroid to 
once eeair. restrain the governor. 

Anoths: aspect of the invention is a fluid valving sys- 
tem that responds to the sovernor to increase and ce- 
crease brake pressure. Advantagtously, the valve, dis- 
charging to 2 brake control conduit, is moved by ths 
governor alternately between two positions to connect 
two passages for fuid at different pressures to the con- 
duit. This causes the brake pressure to rapidly vary in 
a modulating or hunting manner, to keep the brake 
pressure at maximuny values whilz preventing ski¢ding. 
The mean about which the pressure modulates changes 
as the slipperiness of the road chanzes, duMto the effect 
such road charges have upon the governor, n 

For use in a closed-circuit hydraulic system, the direct 
control of the brakes is achieved, according to the ine 
Vention, by an isolation vaive that continually seals the 
wheel brake from the control. of ths operator, and a 
variable volume chan:dzr, ¢.S., piston and cylinder, for 
relieving and reapplyins brake pressure to the wheel, the 
rmined by the mod- 
visting pressure conditions of the drake control cortuilt. 
Advantagcousty, the piston, at the resition where it atlas 
full pressure, ean orerate the isolation valve, Then the 
piston being spring loaded to that position can also per- 
form 2 prissure-lirsiting function, limiting brake pres 
sure to, ¢.¢., 1.000 psi, though the operator Is enpadte 
of apalying ‘twice that much. In nornst ogeration the 
as atove, aud by 
$0 limiting the brake pressure, Isss pressitee 18 pressat to 
be relieved when 3 skid occurs, which enadles faster 
action and alows the rei'ce ehambce to bs smaller. 

In other brake syeceer's the brave control conduit can 
control a roves eit, oF in the cate of air brakes, it ean 
Girestly contro} tps beac actuators asiovinted with the 
wheels. ‘ ‘ 

Furthermore, secorting to the invention, T have pro- 
vided slvnatessous and iazraved ronstiattivas of the 
Various OF srating corsparents aod suespst.ans which can 
best be dewyild with reference to the dawings. 

Nefectins now ty ths devsings, aed mere partoutony 
to PIGS. 1-6 thereof, a elovcd hydraulic cincwit brainy 
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deserived. The over-all system, gensrally designated as 
19, comprises brake pedal 12, master cylinder 14, brakes 
rclisving device 15, hydraulic pressure switch 15, relict 
actuator means 29, conduit valve means 22, skid-sepsing 
and control means 24, and anti-shid unit drive means 26. 

Referring to FIGS. 1 and2, the brake pedal 12 is of 
conventional coastruction and comprises bell crank 23 
pivorally nected to a suitable supzort on the vshicle 
(not +. st 30 whereupon depression of pedal 12 
causes bell crsnk 2S to rotate in a counterclockwise di- 
rectisn arcund pivot point 30, thus actuating connecting 
rod 32 pivotaily connected to bell crank 23, as at 34. 
Rod 32 csrries at its other extremity a piston 35 which 
functions to pump oil or other suitable fluid from mestet 
cylinder 14, all in a well-known manner. Specifically, 
master cylinder 14 has en upper reservoir 33 which com- 
municates with lower chanidcr 49 by means of orening 
$2 whereupon a full supply of oil is always present in 
the chamber <0 to be pumped by actuation of pedal 12 
and piston 36. = Pn: = 

Fluid pumped from master cylinder 14 passes through 
a conduit 44 connected at ons of its extremitics by Suit- 
able couplings <5, 45 to chamber 40 of master cylinder 
14 and at its other extremity by 2 ‘suitable courting S$? 
to the brake-rciieving device generally designated at 16, 
which incorporates an isolstion valve. More specifically, 
coupling 50 is connected to a second coupling $2 which 
is threadedly attached to block 54, said block having @ 
bore 55 extending longitudinally therethrough into com- 
munication with aligned longitudinally extending bores 
§$ end 69 in couplings 52 and 39, respectively. 

As will be seen most clearly in FIGS. 2 and 3, coupling 
$2 is provided with an internal shoulder for receiving 
positicning spring 62 which cositions isoiztioa valve ball 
G4 adjacent valve seat 66, tending to close with slight 
force the tore of passageway $6. During normal opera- 
tion of the vehicle, ball 64 is maintained in its unseated 
positicn, as illustrated in FIGS. 2 end 3, against the ac- 


tioa of spring 62, by means of spring-loaded actuator ~ 


piston 6S hav.ng a reduced extension 70 in engagenient 
with ball 6’ Suitable O-rings or The like 72 ars provided 
to insure a ght sliding fit between piston €3 and bore 56 
whereby said piston effectively blocks further flow of 


_ fluid through bore 55. 
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55 
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Block 54 is provided with a pair of enrositcly disposed 
passageways 74 and 76, it being noted that said pass3g¢- 
ways communicate with bore 56 just behind valve scat 
GS, whereupon when ball 64 is in its closed position in 
engagement with valve seat 65, fiuid in conduit +4 from 
the master cylinder will be blocked before reaching the 
passageway 75 and 76. Passageway 74 communicaies 
with hydraulic pressure reset switch 13 fer ressons here- 
inafier to te described, while passagswiy 76 communi- 
cates by means of siitadl: egupiags ‘with conduit 73, 
which in turn communicatts with the hydraulic beaks 
lines £9 lerding to the +-neel hydraulic setuator cylinders 
(hot snows) of tis vehicle to actuate the brakes in well- 
Laown farhion. “The's it will be scen that with the parts 
in the positions illustrated in FIGS. 2 and 3, ond particu- 
larly with piston 63 in the position iusteated, brake gedal 
12 controls actuation of theevehicle brakes through 3 
direet line, This is the normal operating condition of the 
vehicle. . 

The scturtor for the relisving devices 15, generally desig- 
nated st 29 (FIGS, 1, 2) coetrols the movemcat of 
piston 6S and hence: ball G4. This actuater comprises a 
housing or cylinder £2 having a leege pistes Ss slidably 
mounted thesis, aid pastor having suitable sealy £6 
at its ower periphery tor iesiee Het’ the riston SH will 
make a tisht sliding Mt within ey liadee $2 whersby no 
lerkags will exist around the pistcn, Picton £8 is theead- 
eNy corrected, at ot £5, ta th; Maremeniiongd small 
hydraulic piston C3, whercupen movement Of batse piston 
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*" 84 causes corresponding movenient of piston GS. Tous- 


ing $2 is securcd to block $4 by any suitable means, such 
as screws $0, and the adjacent end wall 92 of the hous- 
ing $2 is in {rez communication with atmosphere, as by 
ports 94. Suitable air filters, such as shown at 25 in FIG. 
1, may be associated with the purts $4. It will thus be 
seen that the chamber 96‘locat on one side of large 
piston &4 is always at atmoseheric pressure, white cham- 
ber $3, located on the opyosite side of piston $4, may 
cither be at atmosnheric pressure or it may be vacuum 
charged, as will hereinafter be descrided in more detail. 
When th: chanters 96 and $2 are both at stmospheric 
pressure, spring 100 renilicntly urges piston $4 to the po- 
sition illustrated in FIG. 2, it being scen that the piston 
84 has moved to th: right as far as it can go. In th*- 
position, the piston 6S has also been axially move” 

the position illus:rated, in which position exter 
(FIG. 3) has exgog.d ball 64 to unscat it fer 

seat 66. Thus, wh-re chambers $6 and 93 are t 
atmospheric pressure, the vehicle brakes are unds, the 
complete control of the brake pedal 12. However, when 
chamber $3 is vecuum charged, the pressure differential 
between chambers SE and 93 is sufficient to overcome 
spring 1C0, whercugon giston $4 will move to the left, 
viewing FIG. 2, thus causing corresponding movement 
to the left of piston CS. This in turn enadies ball 64 to 
seat against valve seat €6, by means of spring 62, thus 
blocking the bore 55 and preventing actuation of the 
brakes by means of brake pedal 12. As pistons 84 and 
68 move further to the left due to the presence of a 
vacuum or even a partial vacuum in chamber 93, hy- 
draulic pressure in lincs 73 and 29 and in the spring- 


valve 


15 


30 


loaded brake ectuators associated with the vehicle wheels 


will be relisved, due to the fact that the fluid is now 
free to back up int> that portion of bore $$ that has been 
vacated by movement cf piston 6S to the left. It will there- 
fore Ge seer: “Lc. Sy 3 scuum or part.s| vac. 
uum to mit: £7, Ruid pressute in lines 75 aod 80 
will autowrtic2ily be relicved, thereby relieving the 
brakes. By ih: same token, as soon as atmosphere is 
again introduced to chamber $$ to equalize the pres- 
sure in chamber $6, the brakes can once again be fully 
actuated by the pscal 12 "* will be apparent that the 
amount of vacuum inteicced io chamber $3 will ds- 
termine the amount of reduction in b. +!:- sressure. More 
specifically, the erester the vacuurs atroduced to 
chamber $3, the greater will be the movement of piston 
84 to the left (viswing FiG. 2) and at the same time 
there will te greater movement of piston 65 to the leit, 
thus vacating nore of burt 56 and providing greater re- 
lief of ths bydrsutic brake pressure. Similarly, given a 
certain amouat of retizl due to a certain amount of vac- 
vum, then decrease in the amount of vacuum will in- 
crease the hydraulic brake pressure due to movement of 
the pistons to the right. The ability of my system to pro- 
vide varying degrees of relict and restoration of Brake 
pressure while the biake pedal reaains isolated (om 
the system is an important and advantagzous feature. 

It will be noted that during normal operation of the 
system, as heretofore described, iLe., wheis atmospheric 
pressure exists in toth chamih-rs 26 and 95, the piston 
GS wili (unction 2s 3 pressure te in the system. Mere 
specifically, since the pistor tesiliently held ia the 
position illusirated in FIG. 2 by mierns of spring 109, it 
will back off when exesss pressure is applied by foot 
pedal 12. In prottice it has bee found that in a conven 
tional sutometits pressce shove 1,009 pst. or at least 
adove 1.800 asi, dspemiing on the type el vehicle, is un- 
needed for notoral brake operation and heace springs 62 
and WW) are poetteabiy colddeotsd so as bo enable ball 63 
Oe rad eo lenes gered ees we Nees at tht nadid iy intro- 
duced, thus proseaiing intiodestion of eveguive presture 
to the betes, He wall Se ols sco Chet the springs anay be 
CAME ted 500 ay to peosede o henet At aay schetd pas evute, 

The ticane foe iitiedusin ys ciihee atime piers prvonty 
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or vacuunt to chamter 93 and for modulating the degree 
ot vacuum therein will now be describéJ. Referring to 
FIG. -2, it will be seen that cylinder housing 52 is pro 
vided with an opening 102 in communication with chan 
ber 93, which opening communicates with 2 brake cuntrol 
conduit 194 that in turn connects with the conduit valve, 
generally designated at 22. More specifically, there is pro- 
vided a housing 106 having an upper portion 103 which 
houses the skid-sensing and control means 24, and 3 lower 
portion 110 which houses the valve 22. The lower hous- 
ing 110 comprises an inner chamber 112 having apart 
tion 114 defining a vacuum passage 116 and an atmos- 
phere passage 115. More specifically, vacuum passage 116 
is in conimunication, by means of passase 119, with the 
intake manifold 129 of the velicle. Thus, suction ts con- 
stantly being applied to the passage 116. The pasasse 115, 
on the other band, is in communication with atmosphere 
through port 122, to which a suitable air fier 124 may 
be attached, if desired. A rotary valve 126 is mounted for : 
rotation in housing 106, it being noted that valve 126 is 
an elongated rod that extends vertically through upper 
partition 125, the aforesaid partition 114, and is: jour- 
naled in bottom wall 130, the partition and wall being 
integral parts of a unique molded housing of anti-friction 
plastic. The valve 126 i provided with 3 pair of passaze- 
ways or bores 132 and 134 extending dianietrically thsre- 
through, said bores being vertically spaced from each 
other, and having ciongated cross-sections in the axial di- 
rection, lonzer .han the diameter of the red. Bore 132 
is assccinted with passage 116 and bore 134 wit. pas- 
sage 11S. The bores are angularly disposed with respect 
to each other, as shown most clearly in FIG. 6. Thus, 
with the rotary valve 126 in the position illustrated in 
FIGS. 2 and 6, bore 134 is pasitioned so as to allow free 
passage of atmosphere from passzges 122 and 118, bore 
134 and cnamiber 112 to brake control conduit 104, where- 
by atmosphere will flow into chamber 9S. At the same 
time, due to the angular displicement of bore 132, pass 
sage 116 will be closed by valv: 126, thus preventing | 
suction from manifold 120 and passage 119 fron com- 
ing jnto contact with chamber 112 and brake control 
conduit 104. It will be undtrstood ti.at the only access 
from passage 116 and J1S to chamber 112 is through 
valve 126 and more specifically, the bores 132, 134 theres 
of. Should valve 126 be rotated by means hercinafier to 
be described, it will be scen shat communication between 
passage 118 and chamber 112 will eventuslly be blocked, 
thus interrupting the flow of atmosphere to brake control 
conduit 104, while at the same time passage 116 will be 
In communication with chamber 112, whereupon a suc- 
tioa will be applied through brake control conduit 104 to 
chamber 98, : 

It is important to note that use of a rotary valve such 
as valve 125 is extremely advantageous where passage of 
2 vacuum and atmospheric pressure, of more censrally two 
different pressures, is being controlled due to the fact that 
the pressure differential offers a mininwins of resistances to 
the tutning movement of the small diameter valve. This 
is contrasted to a reciprocal or poppet type valve whereia 
movement of the valve is much niore resisted by pressure 
differential. : 

As hereinbefore explained and described, introduction 
of a vacuum o¢ partial vacuum to chamber 95 automatical- 
ly tends to release brake pressure on the vehicle wheels. 
At has been found in practice that an angular disploee- 
ment betvcen bores 132 ard 134 of approxiniately 37.5° 
gives best results in the operation of my system, and it 
will be Wadoetood that ruiary valve 126 may not always 


‘br pesitionsd x0 as to comptetely epen or clo the bores 


Wand 124. Thus, Citcrent egies of movement of valve 

26 aiow Colerent braww tnt presquecs to be exert 
On the vehicle whael, Cie providing the proper bra\ing 
Picstites for Li ereat wad couditiony, In invances where 
the pesssure On the brake actuator i, the same ot the 


 besinning Of a skid, Cleswe initial pressure tequites lev 


¢ 


.° telicving), the 


amount of relict of the brake pressure de- 
pends on the amount of travel of piston $4 to the left in 
chamber 93 which in turn is depenient on the amount of 
vecuum introduced to the chamber, Thus, where the ve- 
hicle is braked and skids on a dry surface which requites 
az greater brake pressure to create a skid condition, lesser 
movement of piston §4 to the left, and hence less vacuum, 
will be required to relicve the brake pressure sufficicatly 
to prevent the vehicle wheels from locking, this pressure 
being referred to a3 “release” pressure. Conversely, where 
tthe vehicle is braced or a slippery surface such as ice,.2 


Hence tae vaive 126 must open suction passage 116 to the 
brake control conduit 104 for a longsr initial period to 
provids grester vocuum to chamber 9S in order to move 
piston £4 sufficisntly to the left so that sufficient relief of 


through a narrow range of intermediate pressures above 
the 


To thus operate the valve, the upper extremity of valve 
126 (FIG. 2) is provided with a reduced ,ortion 135 
that extends upwardly through partition 12S, said portion 
136 having a pin 133 extending therethrough to which is 
attached 2 circular projection 140, it being seen that as a 
longitudinal thrust is exerted against projection 140, the 
valve 126 will be caused to rotate. wed cing 
The means for controlling movement of valve 126, 


* mamely, the skid-sens'rz amd governor control means and 


the drive means therefor, will now be cescribed. Referring 
to FIG. 4, skid-sensing and governor control means is 
designated generslly at 24, and the drive means therefor 
is designated sencrally at 25. Referring first to the latter, 
the vehizle drive shaft is shown at 142, it being undcr- 
stood that the drive shaft is directly connected to the 


wheels of the vehicle (not shown) whereupon when the 
locks. The drive . 


vehicle wheels lock, the drive shaft also 
shaft drivingly engages speedometer gear 144, which io 
tura is fixed to sbaft 146, which in tu:n is ¢rivingly con- 
nected to shaft 143 by means of a coupling shown at 150, 
said shaft 12 connecting with speedometer cable 352. 
Gear box 15-4 throug which shaft 14S passes and in 
which the shaft 145 is suitably journaled, houses driv- 
ingly engaged bevel gears 155, 13S, it being understood 
that bevel gear 156 is keyed to sbaft 148 and bevel gear 
153 is keyed to shat! 169, whereupon rotation of shalt 
148, transmitie¢ (- “roto by the vehicle drive shaft 142, 
is transmi’.ed to s 160, Shaft 169, in turn, is drivingly 
interconnected, a8 2! X62, to fiexitts shaft 164, said fexi- 
ble sha’t being conn sted, as at 166, to the unit 24, and 
said fexibte shalt csing drivingly interconnected gwills 


a shaft 16S whicl) ‘as fixed thereto a drive gear 170. 


It will therefore be seca that the. gear 170 is drivingty 
interconnected with the vehicle drive shaft 142, which 
in turn is emnscied to the vehicle wheels, Thus, 10- 
tation of Wie venicle wheels will cnuss corresponding 
rotation o( give 17C, and, conversely, sudden stowing 
of the <ehicle wheels, such as would eccur where ths 
vehicie approiches a skid condition by th: operetor ap- 
plying mere Srake pressure than is required for a pat: 
ticulae road surface, WIT Cate net only the main drive 
shaft 142 to sud.tealy Sow, but abo drive gear 170. 
Gear bus 154, pest ade nior 172, by means of which the 
gear bax is contvcted to the engine housing 174, compiiss 
an casemibly which may be easily and readily avtapted to 
a tourcatonal whists for driving the Blas Ans gover 
nor control mers ayy bole dssctibted, ‘ 
The unit 24 CLIGS. I, 4) Couples a nwhted plastic 


housing 176 having a pair of spaced partitions 175, 160 
ere a oe 


lesser brake pressure is required to create a skid coadition. ° 
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therein defining chambers 152, 124 and 1£6. A sulcnoid 
1SS.is secured to housiss 174 adjacent chamber .JS2 by, 
any suitable means, the solenoid ISS having a plunger 
199 with a rsduced eatension. 152 resilizntly ursed into 
chamber 152 by means of spring 124. When sulenoid' 123 
is not energized, spring 19-1 bears against flange 19% af- 
fixed to plunger 199 to resiliently urge extension 122 iato 
chamber 152. Suitable stop means 195 mounted on the 
interior of chamber 152 engaged: flange 196 to limit 
resilient axial movement of plunger 190 and extension 
192 at a predetermined point, 


” be explained more fully. Journsled in the partitions 178 


15 


the brake pressure will be effected to prevent the whee.s, . ; 


and 189 are a pair of aligned shafts 209 and 262, re- 
spectively, Shaft 202 is proviced with an enlarged portion 
204 havtig an internai bore for slidably receiving in 
telescoping relation a reduced extension 205 of shaft 299, 
Atiach { to shafts 200 and 2C2 is a’ governor asseinbly 
comp: ng a plurality of weights 20S, each pivotally 
connected to a pair of links 210, which links in turn are 
pivotally connected to arms 212. The arms 212 located on 
one side of the weights 205 are affixed to shaft 200 2s at 
214, while thy arms on the other side of the weights aro 
affixed to shait 202 as at 216. As hereinbefore pointed out, 
shaft 202 is journaled for rotation in partition 180 but 
is.incapable of longitudinal movenient. Shaft 209, on the 


_. other hand, is drivingly engaged with shaft 202 so as to 
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rotate therewith; but said shaft 269 is axially slidable 
with respect to the said shaft 202. Since ths governor 
assembly is affixed on one side to shaft 202 and on the 
other side to shaft 200, it will te seen that the speed of 
rotation of the shafts will dztermine. their longitudinal 
positica relative to each other. Spring 21S resiliently urges 
the governor assembly to its collapsed position wherein 
shafts 200 and 202 are axially extended with respect to 
each other, but as the rotational speed of shafts 260 and 
202 increases, ceatrifugal force urges the weights 2¢3 
outwercly, thus moving shal 209 toward the right, view- 
ing FIG, 4 against the action of spring 215. 


Fixed to sh ft 209 at the extremity thereof located in” 


chamber 182 1s a spool member 220, which szool member 


is in engagement with projection 140 carried by the fe- 
duced upper extension 135 cf rotary valve 126. Thus, axial 
movement of shaft 200 causes like movement of the spool 
220 which in turn carrtss therewith projection 140 cap- 
tured between the opposed walls of the spool to thereby 
impart rotary mevement to valve 126. 

The means for imparting rotational movement to shafts 
200 and 202 and the governor assembly associited there- 
with comprises a cam geer 322 (FIGS. 4, 5 and SA), 
which cam gear is part of the drive train, in driven en- 
gagement with gear 179. The cam gear 222 is mounted 
on shaft 202 and is located in chamber 186. The cam 
gear is slidably mounted on shaft 262 and is in driving 
engagemient therewith by means now to be described. 
A recess 224 having inclined of helical surface 226 is 
provided at the end of the cam gear adjacent partition 
160, and a projection or pin 225, carzied by shaft 202, ex- 
tends into said recess in engagement with the cam surface 
226. At either end of the recess is a stop surface, at the 

ceper end stop suiface 227, adapicd to engace pin 223 
for accelerating the governor and at the saallower end 
stop surface 225 for engazins pin 228 to decelerate tie 
governor. A leaf spring 250 mounted to the housing 176 
by any suitable means engfz:s a button 232 which is 
press fitted into the central bore of cam gear 222 to 
normally urge the latter axially toward partition 159, 
holding pin 223 against aceclerating stop surface 227, 
However, bow rotation of drive gear 270 and cam, gear 
222 is sudtcaly slowed, ay by suddsa showing of the ver 
hicte wlnety upon the pre-sece of a sti conition, the 
retaticns! incitia of shati 222, espcciat, cae ty the 
governor weighty 295, causes shaft 202 to ten shead of 
gear 222, causing pin 224 to leave step sutfag: 227 and 
move to stop surface 225, [his slides gear 222 
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for reasons hereinafter to - 
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+ 202 in a direction away from partition 1£0 to activate 
governor cortrol. 

It is important to note that solenvid spring 194 is 
stronger than governor spring 218, whercupya when 
‘solenoid 183 is not energized, pluager eatension 192 
bears agzinst spool 220 to restrain same in the pusilioa 
ilustratcd in FIG. 4 wherein the rotary valve 126 is in 
the position illustrated in FIG. 2, namely, the pusition 
where atmosphere is free to pass through th: valve to 
conduit 103 and then to chambce 9S and whercin at the 
same time suction from the intake manifold is blocked 
from communication with conduit 104, This is th: nor- 
mal operating conditivn of the ‘system wherein the bal- 
anced pressure on opposite sides of actuator piston 84 
enables spring 100 to posision piston $4 and pision 63 
as illustrated in FIG. 2. In this position, ball valve 64 
is unseated to allow fluid pressure to pass directly to 
the brake line whereupon ogeration of the brakes is un- 
der direct control of brake pedal 12. This condition will 
remain so long as solenoid 18S (FIG. 4) is not ener- 
gized. Energization of solznoid 138 is accomptished in 
the following manner, As previously explained, sudden 
slowing of gear 170 due to sudden slowing of the vehicle 
wheels as 2 ‘result of a skid condition causes cam gar 
222 (FIGS. 4, 5, 5A) to move axially on shafi 202 
away from partition 180 against the action of spring 
230. This movement is sufficient to cause actuation of a 
switch 234 suitably mounted in chamber 186. At the 
same time, the initial arovement of the brake pedal and 
the resultant increase in fluid pressure in the system; 
causes hyd:2ulic switch 18 (FIG. 2) to tecome closed. 
Hydraulic switch 18 is fully disclosed and described in 
copendiag U.S. patent apnlication Ser. No. 203,075, filed 
June 18, 1962. Basically, switch 18 comprises piston 235 
which bas connected thereto at its upper end a metallic 


240 and 242 but is mormaily maintained spcced there- 
from by spring 244. An adjusting screw 245 is provided 
by means of wh’ 1 the tension of spring 244 may be 
varied, thus enz o1g the switch 18 to bs preadjusted 
whereby a precciermined fluid pressure, ¢.g. 120-125 
p.s.i., will cause piston 239 to nr ve against the action 
of spring 2-4 sufi:ciently to bridge the coatacts 249, 242. 
Actuation of switch 1S in the aforedescribed manner 
coabdles current to how from: battery 243 through coa- 
tact 242, contact cup 228, and contact'249 to line 
250 to the solenoid coil positive terminal 252 (FIG. 4). 
The voltage is applied through the solenoid coi} 254 and 
then through line 25$ to terminal 258 on switch 234. 
When switch 234 is open, the circuit to ground Is not 
complete and solenoid 14° will not be energized. How- 
ever, upon actuation switsh 234 in the manaze afore- 
described, the circuit to ground is conipieted through 
terminal 2C0, ling 262 and ground connection 264. It is 
important to not: that the ciscuit is such that althougd 
it is essential for hydraulic pressure switch 15 to be 
closed in order for solenoid 103 to be energized, c!Ming 
of switch 13 alone is not sufcient, but rather switsh 334 
must also be actuated in order to complete the circuit. 
This is important dzcause under normal ogerating coa- 
ditions of the systent suilicient pressure will normally 
be introduced to switch 18 by the foot pedal to actuats 
same, bu’ it is essensial that solcavid 183 not be encr- 
gized under such normal conditions, 

Energization of solenvid 185 accunplished by right 
wary novenient cf th: cam gear (FIG. £) closing switch 
234, causes pluazre 199, 192 to be reieacted against the 


tespunce 0 the inertia Of ths govern det the balsa 


operated plunger together can be regard 9s an beectias 

sesponsive qisans for initiating the seiion of the gove 
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- "AS soon as the solenvid plunzer has been retracted, 


duc to the sudden slowing at the commencement of 2 . 


skid condition, the zovernor assembly takes over con+ 
trol and, as it is stopped by stop surface 225 of the com 
gear, spring 218 will cause the governor assembly to 
commence to collapse, thus moviag shaft 209 aad spool 
220 axially to the left, when vitwing FIG. 4. This-move- 
mient of spvol 220 causes corresponding rotary moves 
ment of valve 126, thus shutting of the passage of ate 


o 


ouly efizctine communication between vacuum passage 
119 and ¢° duit 104. This results in suction being in- 
troduced samber 98 which in turn cvercomes the action 
of spriv 19 to cause pistons £4 and 63 to move to the 
left, viz. + FIG. 2. This movement of piston €% enables 
ball valve 64 to close due to the action of spring 62, thus 
“preventing the introduction of further fluid pressure to 
the system via brake pedal 12. Further lef{twsrd move- 
ment of piston 68 enables the fivid in lines 73 and $0 to 
back up, thereby relieving the pressure until the vehicle 
brakes’ begin turning, the duration that the suction is 
applied, and hence the degree of vacuum and the amount 
of pressure relief depending on the slipperiness of the road. 
As soon as the brake release pressure is achieved, the 
vehicle wheels commence to rotate, wheredy drive shait 
142 throuch the aforedescribed gearing once again causes 
géars 170 and 223 to rotate, it being apparent that this 
renewed rotation of shafts 200 and 202 wiil cause the 
governor assembly to once again turn, and due to ths 
centrifugal force created, to retract shaft 200 and sgool 
229 to once again rotate valve 126 to the positions illus- 
trated in FIGS. 2 and 4, wnere once again atmosphere is 
connected to chamber 9%, thus caabling brake pressure to 
be restored. 

But, it is very important for my present invention that 
the solenoid is not de-energized and the governor returned 
to the restraint of the inertia-resnonsive devices, Ratner, 
the governor remains free to ft leaves the vsive 125 
ozen to atmosphere 118 for an instant until the degree of 
vacuum is lessened enough to cause slight rightward 
movement of4be piston $+ to cause the brake pressure to 
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slightly exceed release pressure and a skid again come . 


mences, Again the govegror is slowed by the drive train 


mosnhere to brake control conduit 1¢4 and simultanes 


and again it opens the valve 120 to suction 114, and this | 


cycle repeats again and again in an extremely rapid hunt. 
ing of modulating action with the g2s pressure in the 
conduit 104 never reaching cithcr atmospheric or engine 
vacuum level, but rather modul>**s at intermediate levels. 
In dependent fashion, the hydratic Srake pressure mod- 
60 ulstes narrowly about the release pressure as a mean, 
without returning to cormsl pressure. When the skid ¢oa- 
dition ends, the governor opens the valve continually to 
atmosphere and pistons £4 and $$ move fully to the 
tight to once again unseat isolation valve €4 and restore 
normal brake operation, The faster the vehisle travels, the 
faster docs this action occur, but the action is suMcizntly 
fast down to speeds on the order of 10 ni.p.h, and even 
lower, to rapidly pump and release the brakes. It is ane 
other very imporctant aspzct of te invention tbat the gov- 
ecnee relinquishes control of the brake pressure before the 
\hicle stozs. 
In order to effectively carry out this modulating action, 
LT have found it to be eriticul, in th: preferred comsteuc- 
tion, that the solenoid 123 réniasin encegized of that the 
63 “plunger in some other wey remains reirzcted vatil the 
venicls slows toa prevetermined slow spred, ¢.g. 3 of 10 
ni.ods., depeeding on tive vehisie. Sins clesing.of switch 
234 to complete the. circuit to grourd thot enzrgizes sole. 
Smo P85 is culy nioeratacy, heing-niecans ore provided 
0 for niiiataining tres foencigived wot hy desulic 
Presure sith WS ogeni, it being tagdotent that switch 
15.45 presst to agen Only wien Hail prosvire in the system 
falls below the crininswor valve povible to achieve a 
shid coedtitina, eg. set to 35-90 psd produced by the 
$5 governur at $ of 10 erp.h 
ma e ar 
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Pe ee aforesaid holding nzeans for the solenoid comprise position, piston 63, which 1s connected to piston $4 and 
} “a terminal 266 havine a connection to ground as at 265, moves therewith, engages ball valve 64 so as to unseat 
at. which terminal is engaged by plunger 199 whea the game against the action of spring G2. with ball valve 64 
Lae Tytler is retracted in cider to compicte the circuit to so opened, fluid pumped from mrastee cylinder 14 by 
Sas ground independent of switch 23". Thus, alibough closing 6 brake pedal 12 is {ree to pass directly to hydraulic lines 
s.0° of switches 1S and 234 is essential in order to energize - 79 and $2 to actuate the vehicle drakss. The pressures 
m " "solenoid 123, once the solenoid has teen energized and Sensitive switch is adapted to te closed by a low level of 
; its plunger retracted, switch 234 may be opened with. brake pressure, c.g. 120-125 p.s.i., placing the agti-shid 
} . out de-energizing the solenoid, and the solenoid will re- unit into readinsss for operation. 
4 ‘ main energized until switch 13 opens. 10 Upon encountering a skid condition, ie., a condition 
agate As bereinbsfors stated, it wiil bs obvious that if switch wherein the vehicls operator applics more brake pressure 
: 18 were rot utilized, then there would be no means than is required for a partisulsr road surface, the vehicle 
: present for insuring ds-energization of the solencid once wheels slow suddenly. This causzs corresponding decel- 
| the condition has tesa reached where a skid is no loager cration of drive shaft 142, and, through suitatic staring, 
possible, it being obvious that if the sclenoid were still 15 drive gear 170 and cam gear 222 also stow abruptly. Ths 
! energized at such low specds, the vehicle weuld te with- inertia Of the governor assembly causes the gear 222 to 
H aR ig out effective brakes, since the governor assembly would =. move longitudinally by the cam surface aforedescribed, 
. -"+ pot exert sufficient centrifugal force to overcome ths said longitudinal movement of gear 222 causing switch 
-; ae * action of spring 215 and move shaft 290 cad spool 229 to 434 to bz closed which results in crergization of sole- 
ae the rightward position (FIG. 4) wherein valve 126 en- 20 noid 18S and the retraction of solenoid plunge. 150. 
RS ables the brakes to te controited dy pedal 12, The second switch or terminal 266 is engaged upon rotrace 
4 . It is possible for the resst device to take some other tion of the solenoid plunger to maintain the solenoid 
: form, suzh as a pesdulum device or a vebicle inertia energized watil switch 13 opens, even though switcN 234 
Be) i memory system that can cetect tke slow speed of the has now orencd. Switch 13 is preset, ¢.5. at 85-90 p.s.i. 
4 =e vebicle, but brake pressurs-sensitive devices, and par- 25 tobe opencd ata brake pressure below that at which skids 
Be F ticularly hydraulic-stectric switches bave important 2d- can occur, ¢.g. 160-150 p.s.i. for ice, whereuron solenoid 
c- vantages in the syst2m, particularly since they can respond 183 will remain energized until possibility o¢ skidding no 
ee) whenever the skid condition has passed, regardless of longer exists, and the solenoid is then de-energized to 
eS * the speed of the car, to enabdle nermal operation, while restore normal foot brake action before the governor has 
ale Offering low szeed protection against ths governor's cut- 30 a chance ever to totally relieve the brakes. 
B ting of ths brakes comipistely. The adjustment of th Regarding the operation of the governor, oace the sole- 
es pressure level to which the device responds can te ad- noid 183 has been energized, the governor control unit 
. j justed according to ths wishes of the operator and the. takes over. More specifically, whea a skid condition is 2p- 
: P type of road conditions to bs expected. But, in fact, a proached, the sudden slowing of the vehicle wheels causes 
single setting, below that at which skidding on ice ozeurs, 33 the governor assembly to collapse uncer the action of 
ae « . which is determinable for any given vehicle, is advanta- spring 215, thus moving shalt 200 and spool 220 to rotate 
“4 geously employed to give enti-skid protection under vir- vaive 126, this movement now being permitted duc to t2- 
i? tually 2! conaitions. traction of plunger 190. Rointion of vaive 126 blocks 
a Any tendency for the unit 24 to eftroncously sense a the Sow of atmosphere to chamber 93 and simultancously” 
j skid condition and actuate switch 235 in reszonse to a 40. aliows the introduction of a vacuum to said chamber, The 
iy" tapid dceccleration is overcome by use of progerly cali- introduction of vacuum overcomes spring 160, thus result. 
| i brated weights 205 and a properly tensioned Spring 239. ing in moverngnt of pistons $4 and 63 to the left, viewing © 
| In addition, I have found that an erroneous sensing is. FIG. 2. This movement closes isolation valve $4, thus pre- 
ON he most likely to occur where there is a rapid acceleration venting the application of further fuid pressure by brake 
pel the drive shaft quickly fellowsd by a rapid decelera- 45 pedal 12. As the valve remains inthis position, the degree 
: “The (rictioaai brake or drag that is resiliently exerted of vacuum fnerenszs, causing further leftvrard movenient 
' . spool 220 by plunger 199 helps to overcome this of piston €3 (FIG. 3), so that pressure in lines 78 and $9 
“8 , problem since this action tencs to teduce the torqus and the brakes are relieved. A point is reached when the 
oe Rte applied to shafts 20) and 202 by the governor assembly. brates are relieved sufficiently to allow the wheels to speed 
: It bas teen found, however, that at high specds the frie- 59 UP {rom their slowed condition, the degree of relist re- 
a } tional engagement between plungse 129 and speol 220 quired depending on the degree of slipezriness of the road. 
4 results in undue wear of the parts. Therefore, plunger Then shafts 200 and 292 speed up once again, whereby 
H 190 is assisted by spring 239, and the plunger is disen- the governor osseandly retracts shalt 209 and spool 220 to 
: * gaged at high szeeds. To this end, steg means 193 en- once again rotate valve 124 to the position wiere alaios- 
; 5 gages fangs 196 so as to Heit the outward movement of gs phere is introduced to chamber $$ and the piston 63 
plunger 190 whsrcugca no cnsagsnvent exists between moves to the right and increates the brake pressure, veil 
plunger 199 ant spool 229 at relatively high spedds. I a part is reached where the wheels stow again and ths 
* have reatized that dhz crucial proviens of rapid aceclara. - cycle reposts. This action continues in a hunting manace 
* tion followed by rapid deceleration occurs at low specils so long as the vehicle is in aa inci pisat skid, thus insuring 
in the low gear range with ccaveational automatites, and go that maximum brike pressure is continually applied to 
ean T have, therefore, found that it is not necessary to have tha wheel brakes short of pressure that would cause lock- 
plunger 120 exert a {riztional drag on spool 220 ond ing of the wheels, Cnce ths brake pedal is released of ths 
shaft 2€9 at relatively high speeds, : brake pressure in the system has dropped below the mini- 
‘ Althouch the operation of my inveation is thought to rum possible valus to creat: a skid, hydraulic pressure 
be clear from the foregoing deseriptioa, a bricf resume ¢5 switsh 15 breaks the circuit to solzacid 185, whereuzon 
of the ogeration will row Ss given. Undse norms op2rat- the latter Dscontes de-cneegizead and the brakes once again 
ing conditions, soicaad 153 is Cs-ensegized wheredy Che become-under complete control of the eperstor, 
j. spring-ioudsd toline ! piveger ma ets the shid-eeoasing It is invpoutiant to mois thot slthongh loss of vacuum 
sad cwatrel wa inayssative. The Coes gizal sefzaoid in the vehicic systeay will roaster the aatintid aieaat ite 
- furider inane pCjat eeiaty valve 126 is in Ure post 29 chective, salt loss Of wrcuuat s i fa no way atest eortucl 
. whetein atinotp hsae bi intratieed to chandse 95, Sitce Ogerstion of the sehicte bechen Alto, it is important to 
r chaaetce $9 is sho eypsa to atartehsis, H "8 note tit this systgay esa be wceteath fost Pend Cone 
there is a prosuire balaece on each sists of loere piston trollaal brokes of both es pow ceed and nonpow cred types, 
u Cl thas enabling sing 199 to take over eed eve the White a spring toa ted 3) Gal gy pe of gowstaee bias boon 
. pad SF to, the pasition Photisted in TIG. 2. do this pg HMesteated, aod is geaseatly ceeferred, ths bread coacers 
- ° ° : : . Ped - se } e ; = 
ae —- “ e e: ‘scans 
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The concepts are likewise sppticabdle to other brake sys- § As above indizaied, with the parts in the positions illus- 
tems including air drakes i, which valve 124 could direct: trated in FIG. 8, the brakes of the vehicle are hon-orera- 
ly modulate air drake pressure. Likewise it is possidic to tive due to the fact that suciion is free to circulate : 
Separate the governor from the valve, let the governor Unroush conduit 352 to chaniber 330 and then through 

tuate a switch and Ict th: valve be actuated by a soles * control unit 366 to conduit 369, through rotary valve 362 | 

id responsive to the condition of the switzh, 19 (© conduit 334 and then to chamber 323. With vacuum 

While use with engine vacuum is very efficient and in- on both sides of piston 334, spring 336 maintains the 
expensive, and untixe previous systems I have prozosed, piston 334 and the connected brake astuating pistoi 340 
does not cause the engine to rua roushly dug to loss of in brake telezse position. Upon sctuation of brake pedal 
vacuum, the iavention is applicable to other sources of 369 by the operator, pressurized fluid passes through con | 
Pressure differential, incompressible Muid as well as gzse- 15 duit 313 to conduit 350. With the safety valve 395 in the 
ous fluid end numcrous aspects of the invention are useful position illustrated, flow of the fluid into the vaive is . 
with ncafuid tyres of brake systems, blocked, and hence the brake fluid is forced to flow 

Referring now to FIGS, 7 and 2, a slighily different: through conduit 3$0 into the brake control unit 366, 

‘form of my invention is disclosed in which the relieving None of the fluid from the pedal is allowed to reach the 
. Gevice is incorgoraicd as an integral part of a power 20 brake actuators at 34S. 
broke unit. The systeay generally comprises a broke pedal Introduction of the pressurized fluid to the brake con- 
309, a master cylinder 202, 2a accumulstor 394, a safety trol unit 365 causes actuation of piston 363 to move dia- 
valve 306, a hydraulic pressure switch 328, a power brake phragm 355 to its closed or seated position and to Simul- 
control unit 319, and an anti-siid unit 332. taneously open popret valve 372 in a conventional man- ’ 
" Actuation of brake pedal 309 operates piston 314 to 25 ner. This movement blocks communication between 
pump fuid from cylinder 316 to conduit 315. Master chamber 330 and conduit 360 and simultaneously allows 
cylinder 302 further comprises a fluid reservoir 320 cont- air to enter through inlet 37S through the now oren valve 
municating with cylinder 316 by means of pastageway 372 to conduit 360. The atmosphere circulates around 
322. A conduit 324 extends from reservoir 320, the func- conduit 350 through valve 362 to conduit 364 ard thea 
tion of which will hereinafter bs described. Accuniulstor 30 the chamber 323, The introduction of atmosrheric pres- 
304 is in communication with conduit 318 and comprises sure to chamber 323 creates a pressure differential which 
& spring losded piston 376 and ects as a cushion and overcomes szring 336 and moves piston 334 ana piston 
shock absorber for the fluid system where variations ja 349 to brake actuating position. More specificany, the 
fluid pressure occur. = * ee te movemicnt of piston 340 in cylinder 342 forces the brake 
* During normal operation ef the vehicle with which the 33 fluid through conduit 344 and safety valve 396 to conduit 
power brake unit is associated, and with the beskes in 336 and hydraulic brake lines 348 to actuate the vehicle 
their non-actuated position, the power brake unit 310 is brakes in known fashion. 
fa th: position Masirated ia FIG. 8. in this Position, cham- In order to insure that there is always an adequate, 
bers 328 and 330 of cylinder 332 are beth under vacuum, supply of, brake fluid in cylinder 342, conduit 324 con- 
thereby equalizing the pressure on opposite sides of pis- 49 nests Auid reservoir 320 to the cylindsr 342, it beiag im- 
ton 334. This enables erring 336 to urge the piston 334 portant to note that the inlet 332 to the cylinder 342 is 
* fo the leftward position ilustrated, said piston 334 being located bzhind the forward poriion of piston 3-10. Piston 
connected by means of rod 338 toa brake actuating piston 349 is provided with a one-way valve 384 which enables 
349. Piston 349 is slidably n:ounted in cylinder 342, said fluid to pass through thespiston from left to right, viewing 
cylinder having an outlet conduit 344 leading to safety 45 FIG. 8, but wirich blocks flow of Auid through the piston 
Valve 305. CorfJuit 344 is aiso in communicstioa with hy- from right to left. Thus, during operation of the piston 
draulic pressure switch 358, 340, the suction created thereby in cylinder 342 sucks 

A supply of hydraulic fluid is lecated in cylinder 342 fluid through conduit 324 from reservoir 320 into eylin- 
whercupon movement of riston 334 against the ection af der 342 on the rear side of piston 310. During the return 
spring 335, aad corresponding movement of piston 342 g9 stroke of piston 340, the valve 324 allows fluid to pass 
Will force fluid from cylinder 342 under pressure throug’) through the piston, thereby insuring that there is always 

. Conduit 344 oad with valve 326 ia thy position illustrated a full suppty of fiuid ia the cylinder for brake actuation. 
in FIG. $ to conduit 345 2nd then to hydraulic lines 348 Since the structure and operation of hydraulic pressure 
which lead to the whesl cylinders (net shown) of the ve. switch 393 and anti-skid unit 342 are identical to that 
hicle’s braking system. Thus it will bs seen that move $9 diready described in connection with the first form of my 
Ment Of pistons 334 ard 3.49 to the eight, viewing Fig. 6, invention, it is not thought that further description is 
will cause ogsration of the vehicle brakes. necessary. It will bz noted, however, that where the Oper 

As hercinbdzfore indicated, usder normal OFerating cda- ator applies mere brake presture than is required for a 
ditions of th: vehiste, and with the brakes rot applied, Particuine road surface, the vehicle wheels will lock, 

+ pistons 334 and 34¢ are in the position iusteated in FIG. Cy whereby the same structure and orcrationsl sequence will 
8 duc to the fact that a vacuuca exists in both chambers Cause rotary valve 362 to be mosed to a fosition wherein 
328 and 339. More specifically, suction from the intzke conduit 329 becomes bioshel aad comluit ISLA becomes 
manifold 363 of the veliicls putses through conduit 352 Open to allow suction fiom manifold 339 to bs introduced 
into chamber 320 and then through pisageway 34, throush conduit 364 to chamber 323, whereupon spring 
throuth openings 355 in dispieagin 383 to coaduit 3£9, 63 335 Will once again t2ke over to release the tiakes. The 
trouch rotary valve 362 of the anii-shid unit 312, through same micdulating section as cfoedssesibed will take plave 
conduit 354 asd thin to chamber 323. Ths control unit until hydeoulic pressure switch 398 ev entually recders the 
fenceslly shown ots whieh forms a part of poser broke anti-shid inoserstive. . 
wait 319 is Of core. “Tn accordance with my invention it J, eructal that tes . 
said Ciratrogm 3 i, To entire brake pressure be contratied by the antiohid unit 
Piston JoS toa Golad eoion © hersia tt Sicphrasin ene an that no Maid be conducted Citectly frou the foot 
Cres Me Kash sot Me tee lack ev WRiee Ladera es Pedal to the wheels, Myans are Prosigod to insure that 
Pawvace 354 aud contait 269, ‘Ths piston Mates controls brake preisure will not be Lost should there be a tov of 
MOVventeut Of Forget Valve 372 normally matatained sistion, This iy dccoriptistiad by safely valve 335, More 
Glow! by spring 374, Sming 37S notually veges dia 73 specilivally, coaduit ISI is connected ty the suction con: 

ere : S ali 
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of the invention includs the use of other governors, all 
fotary weisht soverners, such as gravity ioaded fly ball, 


14). 


centrifugal shaft and inertial shaft sovernors, as well as * 


governors that o7erate through electrical action, 


ay . 14 r 

pheosm 355 to its open of unseated position, as illustrated 
in FIG. 8. An atmosphere intake is Iccated at 373, and ins 
troduction of atmosphere iatu the system is coutrolled by 
valve 372 in a manner now to be described. : 
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au : 
duit 352 whereupon as proper suction exists in the system, 
piston 35% is maintained ia the position illustrated in 
FIG. & against the action of spring 38S, In this position, 
Conduit 344 is in communication with conduit 345, but 
conduit 3S9 is bicched at its extremity adjacent the safety 5 
valve. Should suction te lost in the syster, spring 3SS 
will become cfleciive to move piston 555 upwardly, there- 
by blocking the cominunication bstweea conduits 344 and 
346 and a! the same tims providing communication be. . 
tween conduit 350 and conduit 348. With the safety valve y9 
in. this position, the brakes are directly controlled by 
operation of pedal 300 since the entire power uait is now 
bypassed. . 

A ooe-way check valve 399 is located in conduit 352 
adjacent the intake manifold 320 since without same 
backfire of the vehicle engine would cause an explosive 
pressure to be introduced to ths power unit, which would 
be ucdssirubie for obvious reasons. 


Referring once again to FIG. 4, it will be noted that 
should the vebicle move in reverse, th: direction of rota- 9 
tion of drive shaft 142 will likewise be in reverse, thus 
causing reverse rotation of Mexible shaft 154 and shaft 
163. Reverse rotation of shaft 168 will, in turn, cause 
feverse rotation of drive gcar 170 and cam gear 222, 
causing pin 22S to leave stop surface 227 and move to- * 
watd stop surface 225, which, as previously described, 
Causes gcar 222 to slide on shaft 202 in a direction away 
from partition 180 to close switch 234 and thus activate 
the governor control and anti-skid means. Even though it 
is possible that very slow reverse movement of the vehicle- 
might not be sufficient to cause movement of cam gear 
222 to activate th: governor cantrol, the fact remains that 
there is always the possibility and even likelihood that 
reverse imovenicnt of the vehicle will activate the gov- 
etnor control even though no skid condition exists. Since 
there is no practical need for any anti-skid means when 
the vehicle is moving in reverse, and since the activation 
Of these aeans when net meeced might even result In the 
loss of some stopzing distance, it has been found desir- 40 
able to prov'de misans for rendering the governor control 
and anti-s.¢ ineffective and inoperative when the ve- 
hicle moves in reverse. : 

Referring to FIGS. 9 through 12, a somewhat, modi- 
fied anti-sXid unit is shown generally at 400. Unit 400 is 43 
basically the same as skid-sensing and control means 24 
hereinbefore described except that a reverse cut-off switch 
has been incorporated in the unit to prevent energization 
of sotcroid 15S when the vehicle drive shaft '+ in reverse 
and flexible shaf “44 correspondingly rotate: | « reverse 59 
direction. The revers: cut-off switch, shown crover!’y at 
402 (FIG. 10) comprises a shaft 40-4 slidabiy cow,'.d to 
shaft 164 os at 4G, in the same manner that shaft 168 
was drivingly engsged to flexidle shalt 164, Shaft 40-4, 
which is constructed of any electrically conductive metal, 53 
is fournatied in tore 498, said bore having an enlarged 
end portion 419, it being understood that the larger diame 
eter of portion 410 results in the presence of an anttular 
shouldcr $12 at the extremity of bore 40-4, Slidgply 
mounted in portion 410 is a contact button 414, salc but- ¢9 
ton bsing resiliently urged toward bore 404 by means of 
Spring 416. The opposite end of spring 416 resiticntly 
engages a contact cup 418 having a terminal 420 extend- 
ing radially therefrom. 

Adjacent its opposits extremity, shaft 494 has Gxedly ¢3 
mounted thercon the afore-dercribed drive gar 170, said 
gear meshing with cam cear 222, all in tie aianrer herein 
before described, A spring 422 cagages washer 424 to nor- 
molly urge shaft {08 ta the eh when viewing FIGS, 9 and 
10, this exusing the end of shal S04 to extend into ea. 79 
Istged portion JID and, therslore, isto encacement with 
contact button 40h, as theteated in VIG. 9, Lootly 
PAVED Or vinade 48 by ot bokerne BMWakehe Came S$2K sasn. 
prising a circulae plate S2f having a spical cam portion 
430 wroynted theresa, aod further having an outwardly 73 
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extending pin 432 located adjacent the end of cam track 
430. Acam pin 334 extends radially (rom shaft 404 and is 


* adagted to cooperate with the spiral cam track 430 to de- 


termine the axial position of shaft 404. Expressed differ. 
ently, when shat 494 is cutating in a counterclockwiss 
direction whea viewing FIG. 12, cam pia 434 will engace 
the step pin $32 at the low point on the spiral track 430. 
With the parts in this position, shaft 4C4 will assunie the 
position illustrated in FIG. 9 wherein the extrencity of the 
shaft is in engagement with coatact button 412, it being 
understood that spring 422 is somewhat stronger than 
spring 416, whercupon the extremity of shaft 404 will 
actually enter into enlarged postion 410. Urcon clockwise 
rotation of shaft 404, pin 43-5 will rive up the spiral cam 
track 430 until it reaches the hich end of said track and 
engaess the opposite side of stop pin 432, as illustrated 
in FIG. 10. In this position, shaft 404 has been moved to 
the right (wiicn viewing FIG. 10) against the action of 
spring 422 ‘sufficient!y for the end of said shaft to become 
compictely withdrawn from enlarged portion 410, Since 
the ennular shoulder 412 prevents the cov.tact button 414 
from moving out of enlarged portion 410, it follows that 
the end of shaft 404 becomes disengaged from contact 
buttoa 41-4, as clearly illustrated in FIG. 10. Also mounted 
on shaft 494 is a washer 435 having a radially extending 
contact arm 42S, the purpose of which will hercinafter be 
described. As wil! be seen most clearly in FIG. 10, the 
washer 435 is mounted on shaft $94 adjacent the flat rear 
surface of cami 426; it being understood that shaft $04 may 
{reely rotate within washer 436. A cam thrust washer 440 
comprising a peripheral ring portion 442 and bent mar- 
ginal lugs 4-14 resiliently engases the oppo:''e face 425 of 
cam 426, whereupon to resiliently urge cami 426 into en- 
gagement with washer 436 and at the same time to impart 
a sufficient frictional drag on cam 426 so that movement 
of shaft 404 will not inipart corresponding rotary move- 
ment to the cam until pin 434 moves into engagement with 
stop pin 432. The thrust washer 440 has a radially extend- 
ing spring orm 446 that is secured to the nousing 176 oy 
any suitable means, such as by having the end of the 
spring arm clamped between adjacent portions of the 
housing, as illustrated in FIGS. 9 and 10. : 

The operation of reverse switch 402 is as follows. As- 
suming that shaft 424 is being rotated in a counterclock- 
wise direction, which for purposes of this description cor- 
respond to forward movement of the vehicle, the switch 
will, +s aforestated, assume the position illustrated in 
FIG. » herein shaft 404 is making engagentent with con. 
tact button 412. With the parts in this position, and assum- 
ing that a skid condition commences to exist, causing cam 
gear 222 to close switch 23-4, current will flow throush line” 
262 to terniinal 420 through contact cup 415, spring 416, 
contact button 414, and then to shaft 404, which as pre- 
viously described, is in engagement with contact button 
414, Shaft 404 is in turn in electrical engagement with 
washer 435 and its radially extending terminal 433, both 


‘directly and through the engacement of pin 434, which in 


turn engages cam 426, which in turn bears against washer 
435. Thus, the flow of curreat is through terminal arm 433 
and then to line 262A, which connects to ground as at 264. 
This, alone with line 2£6, conipletes the circuit to solenoid 


*1$3 in order to energize same aad render the governor 


control efiective, all ina manner hereinbefore descrided, 
On the other hand, should the vehicle move into reverse, 
thus resutting in clockwise rotation of shaft 404, cam: 426 
will cause the shaft 404 to reienct and become disengaged 
from contact buttoa 414, as Phustrated in FIG. 19, thus 
interrupting the connection to grown! and preventin: en- 
efgizaticn ef sofsnoid 125, He will this be seer that whens 
cser tha vehict and its dive shalt maves in fesverse, the 
reverse CehOT switch 492 will automatically prevent che 
Shih sensing aad control means pad the governor control 
front comes into plow. Vhos, theevehicle brates will ale 
ways bs onder cormal ant direct control by the opetitor 
whenever Che vehicle is moving in teverse, 
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” While there is * shows and described herein certian sps- 
cific structure embodying the invention, it will be manifest 
to those skilled in the art that various moJifications and 
rearrangements of the parts may be made without degart- 


* ing {rom the spirit and score of the underlying inventive 


concept and that tl: sante is not limited to the. particular 
forms hezcin shown aad descriozd except insofar as in- 


Gicated by the score of the veut claims, : 


I claim: 7, eee 
1. A power brake system for motor vehi icles comprising 
brake actuaiors, a master cylinde: 


having a fluid surpaly therein, means for causing fluid to 


be pumped from said master cylinder, a power brake unit 


having a first cylinder and piston means dividing said 
cylinder into vacuuay and pressure chambers, a source of 
vacuum connected to said vacuum chamber, a first conduit 
extending from said vacuum chamber to said pressure 
chamber, a cor.trol valve movable between a first position 
wherein suction from said vazuum side is free to com- 
municale with said pressure chamber to evacuate same 
aod a second position wherein atmospheric pressure is 
introduced to said conduit for entry to said pressure cham- 
ber, resilient means ogerative to bias said first piston to 


. a first position when both chambers are evacvated, said 


first giston being movable to a second fosition agains, 
the action of said resilient means when atmospheric pres- 
sure is fatroduced to said pressure chamber, means for 
moving said control valve between its first and second 
positions in response to the pumping of Auid from said 


oe 38. 


direction iain is Opposite to that of its first direction 
whea both chambers of said second cylinder are in Nuid 
communication with said first pressure source, means for 
closing fluid communication tetweea said first pressure 


5 source and said second pressure chamber and pacing said 


10. munication bet 


13 unit thereby to ac 


sccond pressure chamber in Muid communication with said 
second pressure source upon actuation of said braks con. 


trol unit, and means interposed between said brake actuae, 


* tors and szid first piston for providing direct fluid com- 


ween said master cylinder and said fluid 
brake actuators upoa a failure of said first pressure source 
to provide the pressure necessary to operate said second 
piston, whereby when said Nuid disptacing means is actu- 
ated Fual pressure is transmitted to said -brake control 
tuate the brake control unit and close 
fluid communication between said first pressure source 
and said sccoad chamber and open fluid ceninmuaication 
between said sccond chamber and said second pressure 
source whereby said bias means is overcome and said first 


20 piston is moved in the first direction to apply fluid pressure 


master cylinder, 2 second cylinder and piston, said second 30 


cylinder having a supply of fluid therein, a line connecting 
said second cylinder to said brake actuators whereby 
actuation of szid sccond piston forces fluid under pressure 
to said brake actuators to-operate sams, means connecting 
said first and second ‘pistons whereby movement of said 
fist pistea from its fist to second position causes actua- 
tion of said second piston, a line connecting said second 
cylinder to said master cylinder, whereby the suction 
created by actuation of said second piston automatically 
draws fluid into said second cylinder from said master 
cylinder, and a one-way valve in said second piston for 
allowing fluid to pass tiercthrough as said second piston 


~'eturns to its inoperative position, thereby insuring at all 


times an adequate sucply of uid in said sscand cylinder 
and anti-skid means for controlling fluid convmunication 


- between said vacuum chamber and said pressure cham- 


ber upon initiation of a skid condition by the motor ve- 
hicle, said last named means being interposed between 
szid control valve and said pressure chamber. 

-2. A power brake system for mojor vehicles comprising 
a plucality of fluid brake actuators, a master cylinder hav- 
ing a fluid supply therein, means for displecing the Nuid 


* in said master cylinder, a brake control unit fiuldly con- 


nected to said master cylinder and actustle by said dis- 
placing means, a first cytindsr, a first piston mounted 
for endwiss sliding movement in said first cylinder, means 
for fividily connecting one side of said fitst piston to Said 


* brake actustors, means for actuating said first pistoa vo 


move szid first piston ia a first direction to transasit fluid 
pressure (> said uid brake actuators, said last named 
means including said brake control unit cad said Ruid dis- 
placing micans, a second cylinder, a second piston mounted 
in said second cylinder to divide said second cytinder into 
a fitst pressure chomtee and a second pressure chamber, 
meats for operatively connscting sald first piston with sald 
second piston, a first pressure source and a second pres- 
sure source, mrcans for Cultly connsctiag cals fest pres. 
Sure source With ead first pressute chamber, said Bethe 
conto! wait trsladive meass for providing Ruid coin 
Muwication between seid weond chamber ef sant weond 
Cylicdse and said fist issue source wasn said bathe 
cortiol is not sctuated, the Cilgnence in prs sure between 

the two choaibers Cusine said cocoa piston to anne in 
a dirsctisn fo urge Cit fist piston to move ia tes fest 


35 brake actuators and said master 


to said brake actuators and whereby upon actustion of 
said means interposed between said brake actuators and 
said first piston the actuation of said fluid displacing means 
causes fiuid pressure to be transmitted directly from said 
master cylinder to said brake actuators. 

* 3. A power brake system as set forth in claim 2 wherein 
said means interposed between said brake actuators and 
said first piston includes a valve, means for actuating said 
valve to a first operating position to provii direct fluid 
communication betwecn said fluid brake actuators and 
said first piston for actuating said valve to a second oper. 
ating position cutting off the dircet fluid communication 
between said. fluid brake actuators and said first piston 
and opening direct fluid communication between said fluid 
eylindsr. 

4. A power brake system as se: forth in claim 3 wherein 
said. valve includes a housing formed with a piston recsiv- 
ing channel and a piston formed with spaced longitudinal 
grooves and mounicd for endwise movement in said chan- 
nel. betweer’a first position in said first valv< operating 
position and a second position in said second valve opzr- 
ating position and said yalve pesitioning menas includes 
a spring adapted to bias said valve piston toward said 
second position, means for providing fluid communication 


45 bepween one end of said piston and said first pressure 


source and means for providing fluid communication be- 
tween the other end cf said piston and said second pres> 
sure source whereby in said first valve operating position 
said first and second pressures cooperate to overconie sald 


$0 spring bias to ho!d said valve piston in said first position 


but upon a failure of the first pressure said spring acts to 
move staid valve piston to said second position. 

5. A power brake system as set forth in clains 2 includ- 
ing anti-shid means for controtling fluid conimunization 


53 between said second pressuse chamber and said first and 


co 


second pressure source upon actuation of said fiuid dis- 
placirg means and said anti-shid means, said anti-skid 
means being inicrposed betuesn said brake coatrol uni* 
and said second pressure cheniber, 

6. A power brake system 2s set forth in clainy § wherein 
said anti-stid means includes micans for sensing a pre- 
determined deecleration of a,wheel of the motor vehicle 


and means actusted by said sensing misans for alternately 


renroving Nuid communication bitween sail second pres. 


C3 suite clismber and said second pressure source and opens 


ditection, means for hives sail fied piton ina sesond + 
~~ rs oo 


. 
. 


ing Nuit communication between said second presiure 
chanidvse and said fest pressures scurce, ’ 

1. A poser brake Sp oieme ay sot forth in clvion 6 includ. 
ing 
eortvt ofthe a f Pidesute ayy tied lo the 
brake actuators ws on set ation of esid said sensing nisang, 
whe tebsy Nail prsisate for sail brake actuate is alter. 
Vet aed meleved - cantiol of the annunt 


sf ef st Lal 


nately ay tolet. . 
of aid ay sure appid tot! is brake actuators ib temoved 

5 from Ue Operator, ‘ 
pa ° ——er 
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mans for temoavineg from the. motor vehicl oye rato, 
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said means interposed between said brake actustors and 
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8. A power brake system os set forth in claim 7 wherein 


said first piston includes a valve, said valve including a 
housing formed with a fiston receiving chaarcl and a 
valve piston formed with a pair of spaced lonszitusinal § 
grooves and mounted for enilwise movement in said chan- 
nel between a first position and:a second position, means 
for moving said valve piston to the first position to pro- 
vide fluid communication between said fluid brake actua- 
tors and ssid first piston and for moving said valve piston 39 
to the second position to cut of flvid communization be- 
tween said fluid brake actuators and said first piston and . 
open direct Ruid communication between said fluid brake 


"actuators and said master cylinder, said last named means 


including mezns for providing fuid communication be- 15 
tween one end of szid valve pistoa and said second pres- 
sure source and for providing fluid er~munication be- 
tween the other end of said valve piste... and said first 
pressure source and a spring adapted to bias said valve 
piston toward the second valve piston position, whereby 20 
in said first valve piston position said first and second 
pressures cooperate to overcome said spring bias to hold 
said valve piston in the first position but upoa a tailure of 
the first pressure said spring acts to movs said valve piston | 
to said second position. ' 25 
9, A power brake system as set forth in claim 8 whereia 
said means actuated by said sensing means includes valve 
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Beit - wees . . . 
means, said valve means including a housing and a rod 


17) 


formed with a pric of axially spaced bores and mounted 


for rotation within said housing between a first povition © 


and a second position, said housing formed with a first 
cempartinent in fluid communication with said’ second 
pressure chamber, a second coinparctment in fluid com- 
munication with said brake control unit and a third com. 
partment in Muid communication with said first pressure 
sources, said rod bring formed and mounted in said hous- 
ing to provid: fluid communication between said first com- 
partment and sid third compartment only in the first rod 
position and to provide Ruid communication between said 
first compartment and said second compartment only ia 
the second rod position. 
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Nis ic a disision of srolication Ser, No, 49,350, filed 
wa Nave 2, 1964, aad eniitlsd, Braking System and Auti- 
get Motus Therelos, 

ihe prescal invention refates gensrally to braking sys- 
sutencetive vehicles and the like and is particu- 


nit for 


° - 


etieshid means. 

bite well known thet a skid condition may be encoun- 
read by a mioving vehicle where the brakes of the vehisls 
wf so hand that the vehicle wheels. tand to lock. 


ne appli: 
sats obviously, other factors affect the commencement 


-fesiteace of a shid condition, such as the condition 
+. [fake surface on which the vehisls is movisg, the speed at 


Lich the vehicle is traveling, ete? However, it is gossih'> 
sit achicle to commiaace a skid evtn where the surf 

eich the vehich: is traveling is not wet or icy and eve + 
we velicle is travetieg at modersts speeds, if th. 
Frakes are apptied too tard, Since all control of a 
+ is lost while the vebicle [2 faa shid, thus increas. 
wer of sevigus aceizent and personal injucy, it 


istily destzabie to pre’ cat or reduce skidding 


xv deudy i 
abate at the same lime enabling the vehicle to come to 3 


ste Mapas quickly 2s passitte. 
.therelere a primary object of the present javeation 
Ke an improves braking systems wherein optration 
brates fs under control ef the vehicle epzrator un, 
MAN cordition comarerces to exist, at which tins 
ft) is aneaas automatically take over complete control 
ft e bishes and riaiatain said control uatit dang.> of 
ie iat oy long exists, whereupon the brakes are te 

“normal cunicol by the opzsatoe. 

we-obicst of any taveniion is the provition of 
t and senvitive coatrol moans for the various op- 
festers ef the system, which have usefulness fin other 
was well, 

tol my invention is the provisis 
tured antishid monas equity adap 


a of novel 
ts tu £0- 


Whee object of my inveation is the provision of 
tn¢auy of the character deseribal whiiein the 
> eet yin of the velicte is utilized, but whereis the 
sof von fa 62 way iaterferes with control of the 
te” Me brakes by tee operator, 
cf edpeat of my in cation is the provision of 
moves thatis readily sng ensily adapavic to 
: icles, 
Lath te oubject is the provision of x novel aed in 
eft teveres Cubed switch Cit autos Ny rondcis 
AM mags inopeuntive whin dhs vebicte moves ia 
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assembly villized in my noapower unit, with portions br- 


Ing broken away for purposes of ilustrations 

FIG. 2 i) on elevational visw, in szction, of a portion 
of the overall assembly ilfusirated ia FIG. 1; 

FIG. 3 is an estaresd fragmentary sectional elevation 
of a portion of the brake-sciuating mcans illustrated in 
FIG. 1; . , 

FIG. 4 is an eniarsed fragmentary’ sectional elevatioa 
ilusteating certain details of the anti-skid unit ond the 
ative means therefor; a. 

FIG. 5 is an entarsed sectional elevation of the cam 
gear and solenoid-actuating switch which form a part of, 
the anti-sxid unit; . 

FIG. 5A is an enlarged fregmentacy perspective visw 
of the cam geary. . ee" 5 

FIG. 6 is an enlarged section taken on line 6—6 of 
FIG. 2; 

FIG. 7 is a diacrsmmatis view, in perspective, of my 
anti-skid means in combination with a power brake unit, 
portions being broksn away for purpascs of iMusteation; 

FIG. 8 is an elevational vizw, in section, of the power 
brake assembly illustrated in FIG. 7 

FIG. 9 is an enlarged fragmentary sectional elevation 


ustrating cestain details of the acti-skid means and the 


esse cut-eft switch in combiantion therewith; ; 
FIG. 10 is an enlarged fragmentary sectional elsvation 


of the reverss cut-of switch por $2; 
FIG. 11 is a fragnientary section taken on line 11—11 


of FIG. 9; and 


FIG. 12 is an enlarged explode cerspective view of 
the reverse eut-cf sw $e. 

.According to ons aspect of my invention, 2 
means fcr sensing when 
to attivate a wheel spsed-sensitive cevice that [skes over 
coutrel of the brake pressure until the skid condition 
ends. Advantageously, the sensing means is an isertia- 
responsive means that seases a adden change ia the specd 
of rotation of a wheel at the consmencement of skid con- 
ditions. This inctiia-responsivs 4 


devices docs net conirol the 
brake pressure itself by ropeated action curing the skid 
condition, as has been attempicd by the prior art. Instesd 
the control of the brake pressure is taken over completely 
by a governor driven dsrendently with the whe:l, adven- 
tageously s mechanical governor. The goversor then cone 
trols the braks pres.ure in a hunting or ricdulating nian- 
ner, for an extend:d psricd, until such control of ths 
brakes is ended by a rete! means that responds to slowing 
of the vehicls to a precleterminsd speed. Preferably, ths 
reset, menns is a brake-prossvre-sensitive device which 
a predetermined 
slows 


Jevel which the governor can prosuce only when it 
to ths predetermined speed. , 

This ssparstion of ths initintins aad controlling fune- 
tions is an extremely kuportaat feature. The initiating due 
vice at mecsssetily have a resiepint to prevent OPetil 
tion whea the Veick: merely declines nosmally. T have 
reatized that such a restraint prevents the device from 
being abis to efestively regulste the brake pressure dss 
tu lack of sgavttivity, The covers, atice it taies over 
contral, is free of cach reutisid ped therefore ean have 
rauch greater $e3 yossth ihe cost that es brahe 
pressure can be neteh tare acvuent ly regulated. 

The teat drite bb oho ef critiscl baw ba saine 
st he seteds, co. betes IO neat, Gis payers ferees 
Cat becomes @2 diuinitss bthar (hs passer esa behave 
enticcty ov ifthe: cohicts wrete shitting, Uhaagh aot, bictee 
by tot vil tinsdas the beoke presaire. Vhe terct evice 
can mit Grloze this ovcuts, whereby pormal control is 
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mininwum brake pressure 2 which shiddies of the velisle .* ly to FISS. 1-6 thereof, a closed hydraulic circuit brak- 
will occur cn ice, giseraliy Ectwestt 1Nd-180 p.s.i. for ing system cimmployiag oy novel and improved anti-skid 
conventional auiemetites, 28 be tlilized to estertaice the nresas in combination with 2 goeniisd noacewet brake 
setliag (oc the brake pressure-sinstive reset device. There- wiil Le dessived, Ths ove -all system, ginetally desig: 
teagee poscible nated as 10, comprisss beaks pedal 12, master cylinder 


by, only at the time whea stitcing is co 0% : < . ; 

will coatvo! be taken away from ths anti-snid unit {0 f+ 14, breke-relieviis device 14, hydrzulic presaurs switch 

tuta the brake system to rorinal operation. This pressere- 43, relist actuator meaas 49, conduit vaive nicens 32, 

sensitive device, prricularty witsn tsking the form of a guid-sersing sad control mesns 24, and aatiskid cnt 

« oe ¢ . ° c.08 in e 

brate fluid pressure-sensiive gviteh, is usetal with anit: érive means 26. : * 

skid systems gererstly, though ef pariisulse utefulncss in 10 Referring to FIGS. 1 and 2, the brake pedal 12 is of 
Fa conventional consiruct:oa end comprises tell crank 23 


the system described above. be NG ! Br 
‘Advantageously, the brace pressure-sensitive switch pivotatty connected to a $: itable support oa tee vehicte 
operates aa electrical systents preferabiy a sotzacid, to. (net chown) st 30 whereupoa ¢27°¢ss.0n of pedal iz 

causes beli crank 23 to rotate in a couaterclocnwiss di- 


restore norma! brake orerstion, and it 3a te employed . hae = t 
to bring the anti-skid unit into readiness whenever the 18 Fshoa around pivot Foint 39, thus aciuasiss cOnrccuas 
operator apzlics his brotes, a8 well as to stop the snti- rod 32 pivotsily connected 10 bell crank 3%, os at 34.. 
skid unit {roma acting when skid conditions have ended. Rod 32 carries at its ose cairomity © piston <4 which “J 
Another aspect of the inveation concerns the control furctioas pump oil or other suitable Muid fro mas.s 
of the governor. In nerniat ogeration of the brakes, the cylinder 14, all in 3 well-known MEnsee Specifically, 
governor is prevented from Ffivencing the brakes, bet 29 master cylinder 24 has 30 uprer reserveie 33 whieh come 
once activated, ¢.g. by the inertia-tensitive device, it is municstes with lower chamber 40 = of OpeRes 
made continually to act, even when ths vehicle wheel 42- whereupon a full suap-y of cil is alweys present tn 
spreds up after the brakes have beer initialiy retieved. A + a to te pumped by actuation of Fecal 2 
controlling or restraining member, pref bly a solenoid ay patie 
is eraployed to achieve “nis posi sa Soa ine Sete 23. Fluid puns od from master eylicder is geet pong 
Jing rsembeze held stea ye from interfering wih the gov- ° a conduit a connected at ons of = eanemnn® ’ Reeve 
ice operstes. In the case where atle compass “> se bd chamber 49 of master cytinee! 
a rotsry weight “echaricsl governor is employed, a 14 and ut its ciler extrsinity by & suitavis coupng $: 
~ : to the brake-reliswing devies goacrally dosignated st 16 


ernor until the reset ds 
Serle | 


uncer eon normally restrain tie gover 3% tes a eatast 
puesss sermally restrain wis govt ad a S18 49 ghich incorporaics aa Hesston yilve, Mere $7? 


_ faitiatiy ye tae corarel of me ee ean coupling $6 is connzcted (0 2 second coupling 53 whic! 
estos i aye ete as ere oe ul is threacedly attached to block 54, sail biorks havies a 
“the solencid energized pepe he cod of “Aid conditions bore $6 extending loazituJinally arcing into eo 
the reset de Lagan age ee the so! 13 to on feet e nivaization with aligned longitudinally exteneing tors §. 
ic reset RVISE Can de-energize Ne soler.cis tO once estin 35 and 60 in couplings $2 sad 59, resesctively. 
restrain the governot: ban Saha ae As will be seen most clearly in FIGS. 2 end 3, couptin 
Another ssyect of the favention Is 3 ftuid valving sys- 32 is provided” within interust shoulder fr receiver 
tem that responds to the governor to Innes end de- —pesiztoning sprints 62 which positions isulation vaive $3 
crease brake pressure. Advantageously, the valve, dis- G4 adjacent valve scat 66, tending to close with stig’ 
charging to a brake control conduit, is moved by the gov" gu force the Lore of passagswey €4, Dering aora'al ever | 
eraoe alternntely between IWS portions to connect WO tion of the vehicle, pall 6+ is motatainsd in its yasesis 
passages for disid at cifiarent pressures 10 ths conduit. —_porition, as filustrated in FIGS. 2 and 3, against the cetie 
Thit cruses the brake pressure to taphliy vary ia a mod- of sting 62, by means of fering-loaded cetitater wint 
ulating or hunting manzct, 10 keep the brake pressure 63 having a reduced extension 70 in exgacement wt 


at maxinuin values while preventing skidding. The mean .. ball G4. Suitable O-cings of the tiks 72 ots provides 

about which the pressure niotulates changes as ths slig- *" jnsure a tight stiding fit between piston 3 and bore | 

. petiness of the ruxd changes, dee to the eifeet such rosd whereby said. piston efiectively blocks further flow + 
changes have won ths governor. - : Guid through bore 58. 

For ure in a closzd-cireuit hydrate gystexy, the di- Block 54 i: provided with a pair of eprosttely ¢ 
rect cortrol of the bracs is scisieved, aczenting to the 59 possd passageways 74 and 76, it being Auicd that s 
invention, ty 2a iutstion valve that contiawally seals passages ays communicate with bors $3 just belviad 93° 
the wheel brake row the contre! of the epzrator, aad 3 seat 5, hersupon whea ball G4 is in is closed pot, 


| varinbls vourai: chamber, e.g. piston sed cy) fer, for ia engagement with valve seat £5, Nuid ia coaduct 

religning sad ceagely ig brake pressute to the wheel, ths from the masicr eylingse will be blocked before fy 

pisiea praduiniies about a mend deermingd Uy the 35 ing tie pasicgeway’s 74 and 75. Tascagemay 74 corte 
gue.tulating preosers conditions of the brace control con- estes wih hydaaylic pressure reset snitch 45 foe ree 
duit, Advratszcourty, ths pisioa, ot the rorition where hereinafter to be describ, white pawazewry 79 
it allows full pesssts, Ca OF te the izolution valve, punticates by nizang of seul “yts quupiings wily 60% 
Dhea the ph tea Letig spring fysted to that octies ean 95, which fa turn cna strs with the hydeouths w+ 
ata periur a creseteeetioniiing fractions, liniting. broke qu fines 4) feadting to the wheel figgteatilic atte hoe oy tin 
preseer 10 6.2. LC00 pos, Urn gt the ocerater is capatls (rut shiva) of the seldete fo neteate ths Giabes he 
of rey! ne itor that avtch. fa norval agsevion ake known faction, Tis it will be sien Uist vie Gg, 
Piases f ss well nt 1,050 ps cs avove, and by so Ta Ure Goatviony hb eed tn. PIGS, 2 tS seul 
fiaitic a brake prosatte, devs pre tare is present lo ticularly: with potes 43 in che pereition Hace Ua 


Be setevedd wh ia ia sb Lt setts, Kettiely caadites Ex tee actin GF poll id contiats act tien of tse vehich: tele 


5 and aloe stn Cobawt oe te be ratio, a direst Hire, ‘bhis b Ue ronal ae tthe, at bee 


ia olin seats syatiats ths beste est al comfait ean the sahicte. 
content a pute ce int, OF in He cate OF vit Urals, tot “thy wetter for the relieving device [1% o2 
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e . . . o ‘ , e = *s 5 4 e init st'an selected 
therdedly connected, as at SS, to ths pasate Yee _ nese so as to provide a li y . 
gbimy ‘ec niston C3, where sane ress F : 
accall Wyden re nd he ig rt aT iden Ok . The means for introducing cither atmospheric pressure 
es cae wseys Molec $4 by say ‘suitable nvears, or vacuum to chamber 93 aud for modulsting the d2cree 
vr pee se, and the sili het pe ‘all 92 of the g of vacuum therein will now be Usscribsd. Referring to 
guachh as $2f6WS F2y aN TNS Bere ction with atmospuere FIG. 2, it will be seen that eylindse housing 92 Is pro- 
brosine Oe Ss. Nat hdr nant - vided with an opening 102 ia comawuaication with cham 
as ty pun’ - ont fated with ‘ee orts $4 h will ber 98, whith opzning conimunicates with a brake con- 
a> es 7 agree o3 te el on oa sids of trol conduit 101 that in tien connects with the con- 
ati hae _ mate sytesitbenvs' pressure hile duit valve, generally designated at 22. More specifically, 
tn isten js always at at rae s e re, Ws i ? hints asia bs Vien dam: Gabor “a 
pao ey located on the oprosite sids of pistoa £4, there is provided a housing, 36 phage nb ye : 
persegen A seheric pressure of it may bs tion 103 which houses the skid-sensing ane conse RICANS — 
may cithat be ot ae ee attcr bs described in more 24, end 2 lower portion 110 which houses the valve 
poring ey oh Os Sh cake a ae at simes- “32, The lower housing 110 compriszs an innsr chamber 
detall, When the chonor resilicatly wrses Pi if « 112 having a partition 114 defining a vacuum pass=s¢ 
+. oressure, spring 109 resiliently urses piston C4 to 15 bbe Ml ills tee " ager tet eatheatl 
phagis. pressures 43 t heine seen the L1G and an atmosphere passage 115. More specuis? 'y. 
tee aay goon ro ae ag pon vecuum passage 116 % in communication, by means of 
tee : ved to the rignt ss as r} , ‘ phlei be vayrigenes agen te 
geo peo hong i ‘5 : xi assaze 119, with (he intake manifol:l 120 of the vehicle. 
afl o> Llyprgase sated ae ~ ; pov ae end Thus, suction is constantly being applied to the passage 
ont ye egg acd Sat 63 a mnaest i 20115. The passage 118, on the other hand, is in communt- 
tcavion 79 (FIG. sy ~ fe te ns ety peo $3 cation with atmosphere through fort 122, to which a * 
ee i big rt = aga + ake $ po suitadle aie filzer 124 may v2 attached, if desézed. A rotary 
“geben pe apr penipediogee rg rhe valve 126 is mounted for rotation in nowcing 125, it 
sodes the comzicte contzol of the eed pi “esgure + being noted that valve 126 is an elongated sod that ex: 
pee om oe mt a ae nd €3 i pat are ‘to 23 tends vertically through upper partition 128, the afore- 
— pane er nig sat 1 ae to “ssid partition 114, and is joxirnated in bottom wall 139, 
png - apes , Page a4 oat Joico he the partition and wall being integral p2rts of 2 ee 
the eet, Wie VES oJ. » MYDD 2 ‘eo 269," “" 2 ’ ° e if ee 1 af The valve 12 is 
i is in tu . moided housing of antifriction plastic, he 
mayenient to ths Ielt of piston 65. 7 his in tura = wovided wit . ate Bee Soars ot tore 33 Be 
pogeode Sue oe ee ro “4 oy cae eat 3 eq 13-4 extending diametrically therethrough, said beres Seing 
oy ig aria pi a ake 4 ate As ones *" vertically spaced from each other, and having clongated 
of the brakes by micins Of bike Proust 4<. tor “Space ais. miagatl aiak dan ae 
ther to” te t ont cross-sections in the axial direction, loos ha 
4 08 C8 mane forte 8 _ indo oo ae eS ee diameter of ths rod. Bore 132 is nssozinted with passage 
dh os gti areas are yrs iio wuts hens 116 and bore 134 with possase 115. The bores are angit- 
Pydeastic pressure fa ass TS aed $9 ane tn he spring: : sthceaihr pte s wigrbrtse height 
‘i iat eh the ye ‘Tee larly disposed with respect tO eas other, as shown met 
touted brake actusiors sstociated with the ve fsle wheels 35 pr " FIG “6 Tick oft oe cose ee ik ie 
H H * a fi: a os a o\ . . . he i * “ 
pa ie apres sa yin oe tn cag Ip % or: Sores the position illustrated in FIGS. 2 and 6, bore 134 is 
ty back up into that postion of bore + that has been Stanadl ut 5 aesaee of at bore 
; 5! +s foft. It wi to a$ to allow free possage of Bmospacr 
vacated by movement of piston 63 to the left. k will there- a cee oS nod $18 sre 153 OT aekar 115 
fete: tig gon. Chae Sy See FS a wa. _ 4) to brake control conduit 14 whereby atmosphere will 
ssenuim to chamber OS, Muid pressure in lites 18 and * aoe tal peo 95. At ot ig nk os i oe 
30 sil} autoaraticslly be relieved, thereby revieving the pote Gesticenelt ee bots 13% posince 116 witl be 
Frakes, By the same token, as soon at atmospacre is prone A oes 26, thus preventing auction a Siegen 
zeaia jatraduced to chamber £5 to equalize the pressure fold 120 and gantage Tid from coming into contact 
an chamber 96, the brates can once again be fully sctuaied , pred Saas Mor end brake eootrel conduit 10. Tt 
ty he need 1 he age a “oe will be understosd that the only access from passages 
sacunm intratuced to chamber $5 will determine the 6 ae 5th va Gaoebear 412:10 ilirauigh valve 126 And 
tq pedinsy siganibas ape varie et yh more specifically, the bores 132, 134 thereof, Should 
iy, the greater the vacuiiar Gat is introduced to my gr sabia 126 Se sotesed Gy sueeee scrteatar ba Oe 
¥ . onde " Le men is! : J 4 é +a a s! aa 
i #3 Ni : ey ) Pap age cava » thas go serided, it will-be sen that communication Lctwsen pas: 
th: left (viewing VIG, 2) ane t we there | , Bi 
| bs pideininy tbcoeae of pista 65 to the left, thus sage 115 and chariber 112 will eventually yx \eapcon 
. ey welhewe “hde Gee . ne , ye ye . . es a t stmosaiiere to enke cot. 
ses hc lai va Oh roviding greate thus intereupting the flow of atmospuice 
tes I cae Be = ve Lledo sor epeBhoe trol condvit 104, while at the same tims pastaces 1i¢ 
schol ela 3 : anes T  aceeet of VREMNE he - will be in conumnunication with chamber 112, whereupoa 
smivnt of relict dus to 9 certain amoust of vacius, then ov walt be spaticd through bisks controt confit 
Aeateass in the amount of vacunay will Inereass the hy: 55 Pergnips ee ma ralied through bisks conte 
° brake pressure duc sovemer hs pistons 4to chamber 95. : 
. take prewues Gus to mes omg Aen vary: It is important to note that use of a rotary valve suct 
*g lscrees Of eeliel and restoration of brake pressurs as valve 146 is extremely advantageous where = 
. . nee eS 14 oe : oe t . . i 24 ‘ ze . * es Mt . 
erties brake pedal remains otted from ths: system of a vacuum and atmospheric pretsy c, OF n ore gene “A 
Var incottuat cod advantascous feature y ly two diferent pressures, 18 being cotirolhad dus to & : 
Sait im sg tet omen ‘ i 2 pre : diferential ofers a mininun 0 
fv it be noted that duriag narmal ogseatioa of the fret that the pressure bases pont a, ; = a 
Ve os heretofore daseribed, be. where Mmosphenic resistance tu the turning mossment oF ke sa ah etoareter 
to esis iv both chamtess 08 65. the piston valve. Vhis is cortesstad to a reciprosal of poppst tyre 
ce esisty ia both chantess 9S and €5, the piste beri all vesont of th valves 16 mach Mate fe 
sity Sfvcting aga prcwate Herta in ths tystica. More _ dey aca ge aive $8 OM: vfs 
ae jave the pi eh rennin hi «ct sited by presets delercatint . 
ren iustscts rt arr Ne pb : ef pie eg age As peoctideatone evtisiand aed decries, fata dustin 
mel tact, “4 it : sn orevane i inetd Wr fact of a. vaceuns of pactal vacunay to Chaaikse OS auto. 
oa Sey Tecra (ater slik ae Gove ets . do yes Leake pectete  voletst 
eT da potion it has besa food tot fea eons Sminticatly teats G9 fete ass UF - he bes are i the ey 'Pa 
“8 SD werheshite prostitye sive F092 pe i, ov ot wheele te he besa feted et apa Srp * seguly ie 
"Set BM eh, dep reatiag Ga thes lyse of vaicte, 30 shircnwet Vetewen rely Iss and. 4 of ayywten meascly 
"Met fl fee nearer lf beats oaeectioa cand frac. ering 37.S° pives best rome ta a 2 Ofse nian a my aysleid, 
Se Pyare preferably eotnatad so as te corite ball gad it will Ge uadtceeted Geet fey voeve 17S mary not 
Mee i tem mesure in escees OF Int asada is ine always be prdibaced bg a i suey rie Allee 
S10 p  -anemD ° se . ° ' 
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{rs to be exerted en the vehict> wheels, thas providing the easily and readily adapted to a weeneniliaal vehicts fy- 
| ee ce * proper braking pressures for diferent road éouditivas. Ta Uriving the sensing and governor conircl MzANS auw by 
“3 iustances where th: pressure on the brake actuator is the be deserited. 
eo te same at the tezivning of a shid (lesser initial Preswire The unit 24 (FIGS. 1, 4) comprisesa molded plas:t- 
4 SE arma + Sequires less rolicviag), the araount of refis? ef the brake g housing 176 having a pair of spaced partitions 17%, 1g | 
Zia 3. eet om Pecssure dere es en the amount of travel of cistos $4 to therein cefining chars bers 152, 124 snd 125, A solcnei rit 
Ala ale © Ue left in chamber 95 wisich in turn is depenitent on “the ISS is secured to housing 176 adjacent chamber 1$3 bv 
Srveri * *  anrount of vacuii fatroduced to ths chamber. Thus,’ any suitabls means, the sofeavid 188 having a plunger 
aia i ¥ where the vehicl: is braked and skids on a ery surface 120 with a Seduced extension 192 re silizntly. urged inty 
oe . ° ° = 1° ve fo o 
WIRE te see _ Which requires a greater brake Fressure lo Create a skid yy chaniber 152 by rizans of spring U24. When solenoid Is 
Roe ane Condition, lessze movement of piston S4 to the left, and « ,i5 not es ‘ersized, 
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. dbte shalt being convscted, a5 
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hence less vacuum, ¥ RI bs required to retieve the brake 
Pressure suticisnily to prevent the vehicle wheels [rom 
being referred to as “release” pres- 
sure. Conversely, where the vehicis is braked on a slippery 
surface such as ice, a lesser brake pressure is required to 
Create a skil condition. Hence the valve 125 must epen 
Suction passage 126 to the brake control conduit 194 
for a loxger initial period to Provide orsier vacuum to 
chamber £3 in order to move piston $4 suMisiently to 
the Icfi so that suffizicat relicf of the Leake pressure will 
te effected to preveat the wiceis from locking. 

In accord2nce with the invention alter release pressure 
fs attained, with corzeizandiag movement of the piston 
then the goveraor causes the degree of vacuum in conduit 
ICs to nicdulate, which modulates the brake pressure 
through a narrow range of intermedizte pressures above 
and below the release pressure, without ever restoring the 
normal, higher brake pressure wail the shid condition 
ends. 

To thus operate ths valve, the upper catremity of valve 
126 (FIG. 2) is provided with sduzed portion 136 
thot extends t “pwerdts 228, seid posica 
136 having a pin. 133 cn tending therethrougia to whiz 
is attacked a circu'sr projection 155, it being sten that 
Os a luagizudinal thrust is exerted against proje stion 140, 
the vslve 124 will ds caused to rurate. 

The -means for controling movement ¢f valve 126, 
namely, the skid-se-s?eg and goveqner cortrol ritans and 
the drive meany therefor, will now bs desezibed. Referring 
to FIG. 4, shid-sensing oad governor coatrol means is 

pevally at 24, and the drive means therefor 

is designate gencratly ot 25, Referring first to the latter, 
the vehicle drive shaft is shown at 142, it being under- 
stood that the drive shaft is directly connected to the 
wheels of the vshiclé (no: showa) whercugoa when the 
vehicle wheels Ieck, the drive shaft alsu locks. The drive 
shalt driviagly sngag os 5h esdomster gear 144, whith in 
tura is fixed to shaft 146, which in turn is drivingly con- 
Nested to shalt 143 by nieans of accufting shawn at 129, 
said shaft 143 connecting with spesdonicter eavls 122, 
Gear box 154 through which shaft 14S Faries and in 
which fhs. shaft US is suizably jouraatsd, @ousts driv- 
jngty engaged bevel bears oe 182, lt Seiag saw pie 
that bevel sear 1£% is Keyed to shait 148 and bevel y 

15% is key id to shaft 123, “whereugon relation of shat 
145, transmitted thereto by the vehicls drive shaft 142, 
is trarsmvicd to shalt 169. Shavit 106, in cura, is dziviagly 
Interconnected, as at £62, to fienible shalt 164, sail Mex 
at 106, te the unit 24, and 
said Nevible shaft bring orvinsty inierconscetss with a 
shift $28 whieh thea f } therct a drive gear V0. Ke will 
therefore bs econ that the gear 1s is Wrisiity'y intercon: 
nled with Ue ts hive mts 043, which ia Gira 
is Carnac “Hto Ur: vehicle «feels Thue, tation of the 
vehicle wheels Vill cause caressa nadia: qatutiea of coae 
479, and, Coie rscly, vidicn slosins of the welicis 
wheets m Such ay wate Pa scue whey Ves vehi 1 fs wuhes 
a hid car tiisa by tis opined apyh ie wee trate 
Clepsaie Seeds creeds b for a patlcatae nod a: 
Wi cass got ealy the main es rhatt Gt ta webtealy 
show, but shawilve eoce 17 OTE aed sclaivt ve 
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spring 194 bears aztinst flange 156 af. 
“fixed to Piuager 180 to cesilicatiy urge extension 192 inte 
chamber (£2. Suitable stap micas 193 mounted on th: 
interior of chamber 182 engages Manse 125 to limit fe. 

13 sitient axis] movensent ot clung or 120 and extension Iv: 
ata predetermined guint, for reasons hercinsfter ty Ss 

-exgisined miore fuily, Journaled in thz partitions {3s 

and 1$9 ars a pair of aligned shafts 260 and 202, zc. 
spectively, Shaft 292 is provide d with sn enlarged pore 
£0 tion 20% having an internal bore for slidably teecivins 
in telesroping relation a reduced eatension 2C$ of shat 
200. Attached to shafts 25 and 202 is a soverner as. 
sembly comprising a p! turality of weights 293, each pivat- 
ally connected to a pair of links 210, which links in 
23 turn are pivetally connected to arms 212. Tite arms 212 
located on one side of the weights 203 are affixed to 
, shaft 2C0 as at 214, while u nNé atins On the otter side of 
“the weights ars affixed to shaft 202 2s at 216. As here- 
intefore peinted out, shage 302 is journaled for rotation 
2 ba partition 159 Sut is incapable of longitudiaal move: 
rent, Shaft 229, on the other hand, is rivingly engaged 
with shaft 262 so as to rotate therewith, but. said “shait 
293 is antatly stidasle wish Fespect to tie said shaft 242. 
Since the governor assembly is 2Mfixed on one side to 
=3 shaft 202 aad on the other side to shaft 293, it will te 
seen that the speed of rotation of the shafts wiil detec 
ing, their longitud! nal position relative to each other. 
Sprias 213 resiticntly urges the gove pee ossembly to iis 
collapsed Fesition Wherein shafts 2 209 and 262 are axialiy 
“9 extended with fespect tOeach other, but as the rotations! 
x Spsed of shafts 239 and 292 inezsasss, pee a geo 
urges ths weights 293 outwardly, thus moving shaft 2 23 
toward the right, viswing FIG. 4, against the action - 
spring 218. . 

Fixed to shaft 259 at ths extremity thereof located fa 
chamber I$2 is a spool member 229, which spool ava 
ter is in engagement with pro! ‘ection 149 careied by the 
reduced upper extension 136 of rotary valve 126. This, 
axial movement ef shaft 209 crures Uke movement of the 
Sy spre! 220 which in turn carcies therewith projretion 7 y 

captured between the o7 72:04 walls of the spvo! to thie 
by impact rotary a:oventeat to vaive 126. 
The means for inipartiag rotetions! movencat to shales 
200 and 243 and ths governor aavenriny associated theres 
p 95 WED comprises a can gear 222 (FIGS. 4, 5 and SA) 
which can gear is part “of the drive train, in deiven ev 


43 


Lrgement with gear 179. The exo gear 222 is pepaggert 


Oa shift 292 aad is losstad fy chamber 135. Tie can geo 
is slidably mounted ow shalt 202 acd is in dviving eo 
teictitied, A te: 
ees having inclined or helisal surtace 226 is — 
. vide wd out the cad ef ihe cam gear slivesnt prcicoa IS 
and a projcciien of pin 225, carriv ys hy (6 S83, entrees 
ive sl tesess dn cogagsoteat with the sana gunfase 
226, A cihee end of the recess ipa Sian surfece, at ES 
deeged cand sayy Ma fise 327, adagtad ty case gin 
fur avccleratins th: « pteadbend sal at the sh anes ¢ 
sy sate Lace 23s fee. ‘as gia 229 to Vises 
eovermwe, A eal s: ning feeb do the hows eet 
by any He ney ersagis a bation TP ge tyeh bi 
PEs Kited bate the cootial bore of came cere DNS pa nee 
nvaily weet bie Watt of Syiy towant partision fat, tal! 
os Aids Se 
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direction away fron Partition 189 to activate covernor 
control, : ‘ 

“Ht is importast to nots that sotenoid Spring 194 fs 
stronger than governor socin 252, Whereupon when sale. 
noid 128 is not enstzized, plusser extension 192 bears 
against scool 222 to testraiy same in th: position -illus., 
trated in FIG. 4 whereia the rotary valve 126 is in the 
pesition iNustraied ia FIG, 2, namely, the position wh te 
almosphere is free to Pass tarausin the valve to conule 
193 ard then to chamber ¢3 and whereia at the some time 15 
suction from the intake manifold is blocked from com. 
nuwnicstion with conduit if. Tris is the normal Operating 
“Condition ef tic system whrreia the balanced Pressure - 
On opposite: sitzs of actuator Pistoa $4 evadtes toriag 
100 to position piston 3! ond piston G8 as iustented ia 20 
FIG. 2. In this posision, bal! valve 64 is unseated to allow 
fluid pressure to pats direerly to th: trals line where. 
bpon oseraiion of th: brakes is wicer Vi cet contro! of 
brake psdal 12. This condition will remain $9 long as 
Solencis 1£3 (FIG, 4) is not ensrsizsd, Energization of 23 
solsnoid 125 js aecounelished in the following manner, 

As previously exnfainsd, tuzdsn slowing of gear 170 due 

to sudden slowing of the Veliisle wheels as a reste of 

a skid condition causes fAm gear 322 (FIGS. 4, 5, SA) 

to move sxisily on shaft 392 away from partition 189 30 

against the sction of spring 230. This movement is sufi. 

Cicnt to cause actuation of 2 switeh 224 sui iy mounted 

in chembsr 105. At ths Sone tins, the initial nioveniert 

Of the brake pedal and th resuttaat iacreags in = 

Pressure in the system, ecuses hydrastic switch 1s (Fig, 35 

2) to become closed. Hydraulle switch yg is fuliy dis 

closed an5 describe in corending US. poten: Apalication 

Szr. Na. 203,075, fivest June 18, 1952, Rasical'y, suite} 

18 coimprisss piston 235 WhIth Los connected thereto at 

iis upper ead a metanic contace Citp 235. Cup 238 is 49 

adapted ty bridge costnets 229 ard 212 Sut is nermally 

Maintzined sorced therefrom by Spring 25-4. An adjust. 

ing screw 245 is Providal by mean ef dish the tension 

OL Spring 2.14 ary bs varied, thy: castting the swirch 12 

9 be preadjusta! Waereby a predetecmized fluid Pres- 45 

Sure, c.0. 12195 Psi. will eguse Piston 228 to move 

ASAINSE Vie action of Spricg 244 geMtcics 

Cualacts 229. 242. Acruaiion of sevvich 15 in the afore. 

Messnbed giayaer CAPs Curtont be gw frou Sattery 

243 throwsh contract 2 

242 to ling 259 t9 the 3 

(FIG, 4). The “eltess 
ro 
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MPPET Cwrsvgh she soleanhl 
it 236 to terminat 23¥ 04 
Sitch IML. Wren svt Lis CPs, the cireuit ty Stound 
is rot complste, and soleruid 135 will not bs chersized, 55 
However, upoa sctition ef saitch 234 iy ths meanse 


Moredescribey, the circuit uy efourd is comatotes! trroush 


Me 
terwiisat 269, ling 242 aed round exansstion 264, It iy 
IMporiaut to note thet ths circus i Sh that shhoves 


iS esscatial for bydecutiz arcseneg « WU bobs ches cu 
in oles for soleaaie It tee be erersized, vlosisg ef owheh 

IS alone ig my SMG, but rates witch 234 rise 
280 be actuated in onto IO Soa ete the clout. Thigh 

HN VOstans besa WEE UMM ope Meg sosubsheny o 

he syotepy sani. wil aasirsity te fntre tee st ny 
Oo Seiich 3 by ter feat pr tabig MSHS S Sate, be se is 
Cweni Mat cole MASS aot be eooryigs under ach 
FOS Coa tit vane, 

{ LiL Of eaten: it 
Wel movcweetal es Cote vere 
234, Crores plisser 929, JS ty be retracted 

. % 


* 
rate 


VE mtseeey 


left, whea viewins 
: fe 


Suites 


whenever Che vehiche i moving in feverse, 
: 


as itis stopesd by stop surface 235 of the enn seer, spring 
218 will cause ths sOverRoF assembly to comusiee to col. 
Jazze, Uses moving salt 209 asd SyOol 229 aviaily wo the 
TIG, 4. ‘Cis movement of spool 220 
S3us3s Corresponding rolwy movenient of valves 126, thes 
sitting CF the passsse of stmosplcre ta brake control 
conduit i043 and sitwitzasously eMcting comuunization 
Sea Vecuum passacs. 119 art conduit 10.5. This re. 


FOS model, Gay action, 
fit A 
Q, is the peoferted SOestue: 


Gh is 


Me safer 


sults in section beiae introduced to chambse $3 whith ia 
BIR OVercoares the action of Spring 129 to SAuss pisiogs 
84 and 63 to move te the leit, viewing FIG. 2. This move. 
mest of piston 6S erabtes ball valve 6-5 to class due to 
the action of spring &2, thus Preventing the introductiva of 
further Reid Piessure (9 the system via brake pedal 12, 
Futtiser lefiward Movement Of pistoa CS cnaies the fluid 
in lines 7S ard §) & back up, thereby refieving the 
Pressure until the vehicts brakes becia turning, the dura- 
tion that the suction is apptisd, and hence the degree 
Cf vacuu:n and the eMount Of pressure celisl dspendiag 
On the Stipestiness of thé road. As soo as the brake ree 
leas: pressure is achizved, the velizts Weheels comaicace 
{0 rotate, whereby drive shaft 112 through the afore. 
described sitting once again Cnusts gears 170 ang 222 
W rotats, it being apparent that this renewed rotation of 
shafts 209 ond 252 will cause the Sovernoe assembly to 
Once aSaia turp, ifagal force Created, 
to retract shaf; Sis setts 
valve 126 to the positions iilesat:d in ©'GS 2 any 4, 
where oxee again Rimosphere fs conanceted to chamber 92, 
fessure to bo restored. he 
But, it is very important (or my pressnt iaveation thar 
the solenoid if not dz-encrgized ard the SOverror returnef 
{ the incrtis-vesponsive dzvise. Rather, 
athe goveraor retzatirs fres to aet. [t leaves the valve 125 
Opsn to atmosehers 118 for an instant until the degree 
Of vecuuin is fosssred encuch to cause stiahe rightward 
Movenrent Of th: piston $4 tO-cause the brake pressure 
to tightiy exceed relsase Pressure and a skid again com. 
Mmeaces. Agsin the sovernor is stowed by the drive traia 
and again it Opens ths valve 126 to suction 115, and 
this cycle repsats agtin sed agein in an exitemely acid 
hunting or mostulati: action with the S18 pressure in the 
conduit IOS never res or engine 
Vacuums Tesel, buat eth liste levels, 
fa dspsodant fasiiina, the hydraulic Presstire 
Medshites narrow ly about the tefoate POSES SSA Mean, 
Without returnicg td normal Pressuic, When the skid con. 
CiliOn tds, the SOO OFeis the valve coatinvally to 
Atmosshere acd cites: 4 and 33 nove fully w the tisht 
$0 Once Arata unset issolativa valve C4 and restore 
Remmal brake operating. Vie faster the Vebils tavels, 
the fastze doves this ASHHIA Ore, but the ection is 2 fi- 
cinily fast dasa to speds on thd orter of 10 nm pin ant 
Cven lover, to eayidty puny ast eeleses hs brakes. It 
is santher Viry imsortare MVC ONC: invention thay tig 
FU CEO Hei Sey cortical ef Mrs brake pressure beforg 
the wehish aleve, 
: q 
Int ontee to Chestivety oo 
Phe ond ity be 
sites, gt itt: SUS on Meat the 
Pacer ba sone ethse & ny te WRC bad wetil the 
Which: Sous tag eee dad tow Sied, ee S$ oy 
10 wer, Cepsivtins eat tes vehicen Shan of wae 
TMI bo gee fete tts gies it to seen gas chet: 
Bites OSC fas iy vely nyse itary, hohe] MNS EE 
« *e@ a Sete . ee . . we 
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B wheels upna the presence of 2 Ski condition, the rota. Operated plunger taeether cas be regarded as an trertin. 
a tional incitia of shaft 293, cepscially dus ty the suveraar fespoasive nears fur isiliating the acioa of the governor. 
e; Weish!s 265, causes shift 202 to tra ahead of scar 233, AS soon as the soleasi:l Plucgee has teen retrzsied, duc 
causing gin 225 to leave NOD sutl-cs 227 ant move to to the sudsicn stow st the conimencement of a sid 
, lop surface 325. This stids; Sear 222 on shaft 292 ia'g & condition, the cevernar ascaibly takes over control and, - 
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I Uet and telewed whi. control of the anwunt 


‘ a direction fo ures toi! fisst piste to move ia ther fest of Lui pressure applied to ty Leake actuators i cemoved ? 
_ ditestion, means for biveng said fit riton ina sesond 75 from Ue operator, , 
= = ; o® ” . wearr ' 
E-51 {Px 10. p 16] 
; 
(PX Il,» p i133) : 
1 
oe eae ee tae! i ae ee a ed Ae pee a Ome ee rT a 
Bi te i A ge bd Rud ase 'g, 383,452 ee Mae See 
a Ga 1 aos va: 12 a 
8 :) 1. to achieve a stil condition, e.g. set fo $5-$0 psf. pie” S43 thus enabling snzing 164% to take ever and Pug the 
tie . deeed by the gaveran nt $9¢ 10 m.)9.h, *prton 24 to the rerition iMestented in FIG. 2 fa thi. 
: 4 geet - ‘tke aforetais neo ans for ths soierelt comp:iic position, piston £6, his consecte! to piston 3f and 
Oe bi = Pr “a seston 266 tty 2 a cOAacctivg to growed zs 28 262, moves therewits, eugr_gts ball valve C4 sores (0 terest 
iy Gee fs oe «= Whish te ai is engayed by plerger £29 whea (ss | § same ssainst the ac ‘ bail v. ke 6} 
ae watt, * §s eetzacted in onder to corplite Ure ciressit to ground £0 orened, fuid purged from maser cytiadsr Wo by. 
: * - jadepzrdent of switch 224. Tires, ait's igh clesiag: of brake pedal 12 is fees to pass direvily to hydesulis Rees 
ee. af, Switches 12 and 234 is escentict in order lo ensrpics 7S um £2 to actuate the vehiste brakes. The pressure. 
i +3 soicnoid 12, orc) the soencid has been energized and its soasikive switch: is ie to Ge closed by a lew eval 
mie on ect weract i, switch S24 may be of sot dee of brake pressure, C5 120-i25 psi. placing the anth 
a ; the solesoid, ard tie solexcid wilt: remiia slid unit into readiness for operation, 
as ery if switsh 89 orens. . «+ 2 Upon ercovatering a skit eenditicn, te. a conditing 
: eter As hercizvsfors stated, it will be odviors thes if s+ itch whersia the vehicle operaioer apalics moze brake pres. 
Bi *. | 18 were not utilized, then there would be 20 mears sure than is requized for a pariicuise road surface, the 
. : present for issuing de-ca tion of the sulenuid ores 335 Vehicle wheels slow sudilesly. This causes correspon: 
oe is : Nition has Seen tached where a shid is ro lowger * — develeration of drive shaft (42, and, through suitably: 
i Ee eed it being ovvious that if the selenaid wers stil gearing, drive gece 272 end cam gear 222 zk stow 
. -y @nergived at such tow speeds, the vehisic would be with- abruptiy. The inertia of the goveraor avventdly caus 
set eps ait effective brikes, sisce the governor assembly world ths gear 222 to move lorgiind-nally hy the exam surfacs * 

: not exzt sill scitet centiifegul foree to overcome ths 20 sforcucserived, longitudinal movewent ef gear 223°C. 
eae “s  getion.of spritg 215 ard move shaft £9 and sgool 239 causing switch 2 $s closed whith results in onergiza- 
2% 7) tp the rightward position (FIG. 4) whersin valve 138 tion of sxienyvid 128 and the retraction ot suleneid plunger 

=} ehables the trikes to bs coatrelled by pedal 127 . 199. The second switch or ierminal 26% is engaged vrisa 

leat “+ © Jt is possible for the reset device te take sine othst retraction of the solenoid giunger to mxintzis the seenuid 

e : forrs, such os a pendulum device or a vehicls inertia’ a3 energized until switch 15 opens, even though switch 
2 | memory systera that can detect the sle «peed of the 334 has new opened. Switsis 18 is preset, ¢.g., at 85-90 

: 1  vehisle, but brake prsssine ve devices, avd parti ot psi. to be opencd ot . drake pressure below that at 

= os | forty hydsaulicclectete switches have important advan. Which skids ean occur, 2g. 10-150 p.s.i. for ice, where 

Be % | tases in the system, particularly sisce they ean respon upsn suisaoid 183 wiil pa crerg: ‘red until possib ity : 
\ 2 + a . whenever the sii convition has ps:scil, tegardizss of tie ¢o Of skidUing no longer cists, and the solescid is then ds. 
j hs -soced of the car, to enable nermal operation, while oer- energized to restoze normal, {cot brake ¢ ton bsfore the 
‘ ° : Ing low speed protevtion agci. wt the governOs’s cutizg * sovernor has a change ever to totally relisve tie brakes. 
. t = off the braxes completely. The adjustment of the presezre - Regarding the operation ef the govetcor, ones the 
| = i level to which the devise responds con Ge adjusted azcors- scienoid 103 has been energized, the cevernor cantrol 
: “fang to the wishes of the operator and the type of road 33 unit takes over. More specifically, w! sn a skid cori tiva 
fe conditions to be expected. But, in feet, & 2 single se ting. is approached, the sudden slowing of whe vehists wheels. 

. : below that at which shidving on ise eccurs, which is cuties the coverner assembly to collapse under the ace 

: ’ termivable for s., aor vehicle, is edvantuge sisly m- -Uon of Spriag 218, thus moving shaft.209 and $700! 236 

r . ' ployed to give sntishid protection under vistvahy all to rotate valve 1725, this movement now being permi 

| condition. =. . > 40 gue to retraction ef. plunger 13%. Rotstica ot valve “125 

. , | Any terdsncy for the unit 24 to erroneously sense a * blocks the flow of asmosphere | to shamber $3 and peti 

S ' skid condition ard actuate switch 224 in reszons2 to a tancously allows the jatieduction ef a vacuum to said 

: Hy rapid deceleration is overzome by ure of progesty cali- chamber. The introduction of vacuum overcenses spring 

F brated weigiits ats and a properly tenzioned sp: lag 230. 169, thus resulting ia mevement ef pistons S4 and é3 

: ey | sdilition, J heve found that an erroatetts sensing is 45 %O the left, viewing FIG, 2. This movenren: closes bwla- 

: i naw likely to eccur where there is a pala teraton tion valve 64, thus preveniing the application of further 

° of the drive shaft quisaly fellowed by a ragid coveleras Mlurict pressure by briske pedcl 12. As the valve cenains 

' tion, The frictional’ brake cr drag that is resilicntly in this position, the cogree of vacuum inzreaces, causing 

. exerted on srool 229 by plunger 180 kelp. to overcome further teftwaid movement of piston CS (FIG. 3), #0 

Uhis problens siace this action tends to reduce the turqze ou that pressure fi linss 73 and SC and the brakes are 

applied to shufis 269 and 262 by ihe governor esse relieved. A’ point is coached when the brakes are relieved 

F It has teen fouad, hawever, that at high speeds Cis [rise sufisiently to allow ths wheels w speed up from theit 

. Hloaal ensarcincnt re dlenger 149 and gpocl 220 slowed curdition, the degree of relic! required depending 

- results ia indie wear of the parts, Therefore, plunger on the degree of alipzeriness ef the read. Then atiefy 

tii 1$9 is assisted Sy spring S36, anal the plonger is dis wid 242 «pred vp once again, whereby the goveravt 

ae y engaged ot hich peods. To this end, stop misuns 192 sty retescis shalt 2. ; amd spout 229 to ence again 

engors Manze 175 so as to Tiet ths cuiward movsornt rotate valve 124 to the position where atmrorphere is 

. Of plunger 150 whereuzoa no engagement enins beiween intradused to chamber $3 and the pidoa C8 moves 

plunges 12) and spat 226 at relatively high spent. Fo the right aad facieaes the brake prey tte, ussit a past 

’ have roatized thay the crucial protein of rapid agcclera. CO is reached where the wheels slow again and the cysts 

: tion fuilowed by vapid deceleration cours at low saceds ropiats, This scien coatiaues in a fuatiag mancee t8 
in the Joss gear nange WI cuaseatiousd autemebtes, and feag as the vebich: i in aa incipient skid, Thing inwueins 
P have, therfore, fenad teu is not ater sity to have Ustt masini beaks pres Ba CONT aye sagt Oe 
ee plunger CD overt a feletional deag on speal 2 and Mts whet betes Mental pressure that Cont h esuss fasts 
© ghinlt 259 st aclotiesty bigts seceds, C3 jag ef the wheel, Gace the bake pedal is eftccsed of 
Abthouth ahs eperiion ef gy inveatina is Haight to iu 2 Webs | pictues La ths systsoe diss drogped below te 
ce fos the faregains teen tation, a vetel Aree P fh sit . Aho I a 0 inyatess vlig pre’? 
. Le apeictins eet nea be gig, Ugetes derar: ete WS treats the clon te estocedd tn3, wheres 
Ins era i Ot Hid is heey sesive: oabincty Wie i : tet os letwasteadl al sty hs sg enete 
Spring! porate ty weg etalon he hil iW en Wee wate dS edited of tte O, Stalet 
pil geetionh ne a i’. tite Wis ve ste t . Be oiy irs series Ge mete Chae a Pu fee and tutte 
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:  brolled braks of both the powers f awd nonzorvere.! tyyes. 
4 While a srring-lovded fy ball tyes of sovermer has 
+ been Mystrated, and is prestuuy preferred, tas bros 
“concerts” ef Urs inveriion inchs tie use of cther gov. 
ernors, 221 retary Weight soveracrs, s 3 gravity loated 5 
fly ball, centcifugsl shaft ead i at aah govecaers, 
+ as wellas governess thot epie uc Uheroug clecicienl action, 
; The concepis are bhewise aor liens to other brake 
3 systems including sie brakes ia ‘wht ish valve 126 could 
éircetly nic: tulate aie Grate stessuce. Likewise it is pos- 10 
sible to scparste the roveraor from ths valve, fet ihe 
“ governer actuate a seitcar and dee ths valve be actuated 
by a Solencid responzive to te condition ef the switch. . 
: Whils uss with engin: vacuras is very eMcisat and in- 
* expensive, and unlike previcus systems I have preposed, 15 
docs not esuss the enzine to rua roushly dus to less of 
+ vacuum, tie invention is apaticabic to other scurces of 
+ pressure differential, inzoinprcssiste flvid as well 2s gass- 
ous Muid end nuraezous aizscls of the invention are uss- 
-f ful with noatuid types of f brake systems. 20 
Hy Referting now to FIGS. 7 and 8, a stishtly diXerent 
~~ form of my invention is dist!oszd ia which the relisving 
i device is incorporated as an integral part of a power 
i brake wait. The : system generally compcises a brake peda al P 
+ - 360, a nisster cylinder 202, aa azcumulstor 224, a safety 25 


> valve 325, a hyJraulic-;j pressure switch 320, a power brake 
‘+ contro! unit 319, ond an ante “ssid nit 312. 

Actuation of bra! 
puinp field from eyline 
eylinder 392 further cons 
niwaleating with cj linger 
3 922. A. conduit 324 v4s frosa rest 
£ thon of wilsh will heest: 
$ 304 $3 ia comamaication w ith sar te: t 35 and coniprises 

@ spting loads ap 325 and acis a3 a cushion and 
» ° hock absorber for the fiuid. sy stem where variations ia 
Quid pressure occur. 
: Duriag rormal opsrstion of the vehisle with which 
$ the powers brake unit is associnted, and-with the brakes | 
H : . ‘ 40 
sin their noa-actustet position, the power brake unit 279 
tds in the position illustrated ia FIG, $. In this gozition, 
§ chambers 323 and 339 of cylinder 332 are doth us cer 
? 
i 


dor 2 to cond tui 
isch a fluid ceservets 329 com- 30 


315 5 by TAZACS of possngewey 
the fane- 


Atsuswuator 


* 
ao 


vacuum, thereby cqustitiag the presstire On eppasite sizes 
G to wegs thes Fisten 
tiated, sail piston 324 


- Of piston 334. This canbites spring 3 
334 to the Inftwazd position iis : 
belig Contested by means cf r34: 335 id a brake actirat ag 
piston 319. Piston 342 is slidacly mouated in eylinds 
3-42, said cylinter speed an outls conduit 34§ teading . 
safety valve 392, Constuit 3.44 is atic in cemmiuaication 
with hydraulic presse swites 325. 

A supaly of hydrautic Guid is losrted in cylinder 3.12 
Whersugzon move inst the action of 


sat ef pret 
ali 


spring 335, ord corees)24. ing HisiuAte “at ‘of tg ws 3 319 
will fesse Rul fron: eg lire: tf 323 33 


conduit 344 and with valve 
in VIG. $ to coatuls M5 


4 ities Z 
sad Use to dyes. 


uli: fines 319 


which lead to th: wheel eyliaders (not shown) of the 
vehich’s brasing systvan. Vhes ii Gill Ge cocu that moves 
329 t4 


misat of pistons 234 cal dhe sight, viewiag TUG. S, 
Will cane ORs fatio volt 

As heteis i 
ditians of ths ee oy 


Pistouts 35% aed 3.2 


vo) 


“efors harm osseaiing oa. 


“e Seses not apaticd, 


rated ie FIG. 


acre, 


aig ia the Pin, TE 


$ dis to he Gc € vivo stvdaees vi 
323 and 329. 4 lace ivy feo re iatshe 
miaaifolt fy heaves euenteit 232 


25, ange 


fale ehombs 
throweh agseinty PF" 


throws notiy vele 313, ey 
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the Japhragm ensgcs the fised seat 370 to Stock com- 
nwiiization between passage 354 and consfuit 359. The 
piston 323 alio con! rols movenivnt of prrpet valve 372 
normally maintained closzd by spring 374. Spring 376 
Normally urses diaphragm 355 to its opzn or unseated 


position, as illwtrated ia FIG. S. Aa atmospacre intake | 


is lecated at 3758, 2nd introduction ef atmosphere intu the 
systimi is controlled by valvs 372 in a manner now to bs 
deszrided. 

As above indicated, with the parts in the positions il: 
lustzate! in FIG. §, the brakes of the vehicle are non- 
oserative due to the fact that sistion is {ree to circulate 
throzigh cunduit 352 to chamber 339 and then through 
control unit 34% to conduit 329, through rotary valve 
362 to conduit 354 and then to chamber 323. With 
vecuum on doth sidzs of pisten 334, spring ‘336 main- 
taing the piston 334 ond the connected brake actuating 
piston 3.39 in brake release position. Uzon actuation of 
brake pedal 290 by the operator, pressurized fiuid passes 
through conduit 318 to conluit 350. With the safety valve 
355 in the posisioa illustrated, fiow of the Muid into = 
the valve is blocked, and hence the brake fluid is forced 
to flow through cs nduit 385 into the brake control unit 
366. None of the fluid from the pedal is sllowed to reach 
the orake actuators at 3.18, 

Introdustion of the pressurized fuid to the brake con- 
trol unit 366 causes actuation of piston § to move dia- 
purazgm 385 to its closed of seated position and to simul- 
tanzousty Opzn poppst waive 272 in a conventional nian- 
This movement bl asks coninutsication betsveen 
chamber 320 and conduit 369 and simultancously allows 
air toen throug’ the now oren valve 


as 
ore 


ster through inlzt 378 
372 to conduit 389. The atmosphere circulates arotiad 
pa 269 through valve 3£2 to conduit 36-4 and then 
the chamber 328. Ths introduction of atmiosaheric pres- 
sure rn chamber 328 creates 2 pressure diffsrentinl which 
OVversomes spring 235 and moves piston 334 and piston 
349 to brake actuating position. More specifi salty, th 
moveareat of piston 2-19 in cyligJer 342 forces the brake, 
fluid through conduit 244 and safety valve 3C6 to con- 
uit 346 and hydesulic brake lines 348 to actuste the vee 
hisle Srakes in knowa fashion. : 

In ordez to insure that there is always an adcquate 
supply of brake Aui d in eytinder 3.3, conduit 324 con- 
nects. Muid-restrvuie 329 to the cylincsr 3.42, it being ~ 
portant to note that the inict 252 to the eylinder 342 
losated tchind the forward portion of piston 349, Piston 

f is provided with a one-way valve 334 which enables 
uid to pass threush th: piston from left to right, Wie 
ing FiG. 8, but w hizh blocks flow of Muid th rough the 
piston from right to left. Thys, durisg opsiat fon ne the 
, lie suction eroated thereby ia cyline'se 342 
suzks hid’ thro: gh conduit 324 from ressrvoir 320 into 
Cynder 342 on the rear side of piston 349. During the 
return sivoke of piston ALO, the valve 384 allows Muid 
to pass throughs the pistoa, thereby insurisy that there is 
abways a full sugety of Nuic in the cylinder for biake 
ectuation, 

Siace the structure aed opseation ef hydraulic pressure 
switch 30S sad antiskis unit 322 are ideitical to that ale 
realy deserved ia coancstow with tive first form of my 
inveation, i ao Chought that further desecimion Bases 
t! sity Tewill bs noted, however, Gaat whose Che opeeatoe 
ayy tics more berate presse Cra ie sequired for a pare 
tisutar red surfees, the wehichy wtests will lock, whites 
by Use sons stectias a will cause 
rote ty Valve 262 te be wa Wheesia 
eu eit 329) begs Pb Vcomting SSLAN beceues 
Ofte bv athe sect Wahl YI be iver 
eel Cateugh sea tuit 234 ta chase Nee Bo} 
spring AMG vill once aeuig Udee over to telsase the 
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In accordance with ay invention it is crucist thst the’ 
entire brake pressere be contesl'ed by the arti-skid unit 
and that no uid be conducted directly from th: foot 


‘pedal to the wheels. Mouns are providsd to insure that 


brake pressuze will not be lost shoul! there be a lots of 
suction. This is sccomplished by sufety waive 324, More 
specifically, conduit 3520 is coanectsd to the suction 
conduit 332 wkersucoa as long as proper suction exists 


‘jn the system, piston 336 is maintained in the position 


iMlusteated in FIG. S sgninst the section of spring 255. 
In this position, cerduit 244 is in communication with 
at its extremity 
edjacent ths safety valve. Shouhl suction de lost ia the 
system, spring 255 Lecome eiTsetive to move pistcn 
355 upwardly, thereby blocking the communication be- 
tween conditils 244 and 345 und at the same time pro- 


— ow 


viding conununicntion between conduit 359 and conduit 


10 


46. With ths safety velve in this position, the brakes 


are directly controlisd by operstion cf pedal 329 since 
the entire power unit is now bypassed. : 
A one-way check valve 329 is located fa conduit 352 
adjacent the intake manifold 339 sinse without same 
nekfire of the vehicle engice would cause an exglotive 
pressuse to te introduced to the power unit, which would 


* be undesiratis for obvious reasons. 


~ nop 


Referring once again to FIG. 4, it will be noted that 
should the vehicle moves in reverse, the direction of 
rotation of drive shoft 142 will likewise be in reverse, 
thus ¢esusing rovers: rotrtion of Mest: shalt 154° and 


"shaft 168. Rexeise Tetation of shaft 165 will, in turn, 


cause reversg rotztion ef drive gear 170 and cam gear 
222, causing cin 223 to leave stop surface 227 and move 
toward stop surface 225, , as previously descrited, 
causes year 222 to slide cn shaft 202 in a direction away 
from pat.tut 159 to cloie switch 234 and thus sstivate 
the governor conivel aad anti-sxid means. Even though 
it is possible that very slow reverss movement of the 
vehicle might rot be suMsient to chuss movement ¢ can 
gear 222 to activate (ie 5 
miaics thet there is always the possibility end even li,cti- 
hood that reverse movement of the vet will activats 


the governor control evea though no skid conition 
exists. Since there is mo practical aced for any anti-skid 


when the vehicic ntoves fr reverse. a 

Referring to FIGS. 9 through 12, 2 somewhat modified 
aali-skid unit is shows cenerally ct 499. Unit 42) is bas- 
cally the same as shid-csrsing ond control means 24 
hercintefore dsscrived cxcect tat a reverse cut-off switch 
has teen inccryporated in Ue unit io present energization 
of solcroid 123 whin the vehicle drive shaft is in. rs. 
Verse aad frsibls shott 164 correspondingly rotates in a 
reverse direction, Ths rovers: eutoll snitch, shown gea- 
erally al 102 (FIG. 10), coripriscs 2 shaft 408 stidatuy 
courted to sustt 15h as ct t0S, in the sant miauniter tivat 
shoft ICS was deivivgly cageeed to Resibte share bs. 
Shoft 404, s coustrmsted ef any clecteeally con. 
ductive nctel, iy journ tied ia bore 83, sei. bore have 
inn on efbteentend ponion Ahi, it beaieg encertnd Gat 
the Invese Ci nietre of peo atl resets iv tes pereenes 
of an aesutye showhklie 482 a0 Che oxtecanty of tace 
434. Slitstly cacanted ba ration 4 Mie ctetiet button 
ADA, sed beetten filet noiieetty weet toward bore oot 
by mesas af setias 416. The cape ite cud of sininy 414 
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FIGS. 9 ard 10, thus causiag the end ef shoft 298 ta 
extent Into cularecd portion 410 aad, thereites, tito on. 
a § 


gagement with eentoct tution 474, as ilustest: 
Loos:ly mountsd oa shaft $04 is a rovers: 
$25 comorizivs a circular plats 425 ha 
portion 429 mrouatad thereon, and Lact piay Sa Ant. 
werdly extzadiag gia 632 loented adjacent Ure end of 
cam texck 439. A cam pin 43-4 extenas radially fro 
thaft 424 and is adapted to ccagerate with the ¢Niral son 
tracts ¢20 to determine the axial gesition of shait 494, ° 
Exeresszd diferently, whee shat 334 is rutiting in s 


counterclociwitt directisa whea vitwing FIG. 12, e2m 
pin 124 wiil cagaze tie step pin 432 at the tow pole. 


on the spiral track 139. With Uss parts in Chis position, 
shaft 204 will assume the position Mustested in FIG. 9 
wherzin the extremity of the shaft is in cngagemtcal with 
contact button 412, it being understocd thet speiag 422 
is somewhst stronger than spring 416, whereupon te 
extremity of stiaft 40% will actuctly enter into entorged ” 
portion 129. Uron eleckwise rotation ef shaft 24 ‘ 
#34 will ride yp the spiral cam tezck $29 usiil it cersines 
the high end of said track and engages ths eprosite sits 
of stop rin 432, as iilusieated in FIG. 10. la this gesi- 
tion, shaft {24 has teen moved to the right (when view 
ing FIG. 10) against the section of pri 
for the end of said shaft to become complet: 
from enlarged portion $19. Since the anaulae si 
432 prevents the contnct euttoa 411 fiom mo ing oxt 
of-enlarged portion 424, it follows thrt the end of shalt 
i fr 


3 
om contise: button 40, 33 


€34 becom cist 
cieariy ilivsirated in FIG. 10. Also meurisd en shaft it 
is a Wesher 435 having a raciolly extending contact aga 


ch will ficreinafter Ge cuserited. 
riy in FIG. 10, the washer $25 
is mounts on shaft 454 > atthe ast rear surface of 
cam 42¢, it being understood that shaft 494 may frosty 
rotate within wasjer 4256.4 cam thrust waster 112 const: 
prising a prvinkcrml rlag postion 442 snd bent aacginct 
lugs S44 reciticntly engages the opposite fF £23 of 
cam 42£, whsreupon to resitiently urge cant 425 into ea: 
fasemert with washer 475 ond at the same Unis to im. 
part a suficient frictional érag.on exami 425 £0 that mov: 
ment of shaft 424 will not impart corresponding ret 
movement to ths com until pin 434 nvoves into engsge- 
ment with stoo pia 432. The thrust washer $9 fits af 
cially exiend! ine arm 445 thet fs ceeured to Us 
housing 175 by any sulish!: means, such as by havin 
erd of the g atm elamyed bstween edjseset potions’ 
of the ho: , as ilasteated in FIGS, 9 asd 10. 

The ogerstica of reverse switch £32 [s a3 follows. 


de 


625, the purgecs of 
As will bs sesn mosi c 


ce 


Assuming that shalt $24 is being rotated fy a ee 
clockwiss direction, whith for purrosss of this cer 


sent of Us vel 


tion cortyonds to fooward mt: 
the switet will, as afergstated, suszite ths postion 
tented in FIG. Owhersia shalt 49.4 is masiag et 
with contast button 412. With the pacts in thts 3 
and assuming thot a shid conditian commences i ontet. 
causing cred ceae 222 to class svllein 324, circat ¥ i 
few Uieouch Vas 262 to terafash 427 Care ¢ 
cy 10%, eying 415, contact betien 408, acd 
shaft 424, which ag pcasiourhe decreed, fb ta oy 
nist with Coast Catton HOS, Sate oes isda tesa ite 
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49, thus interruptics the coneestion 


venting energization of solzevidl 15S. It will 
geen that whenever the vehicle and its drive shaft moves 
in reverse, the Teverss cut-oT switch 402 will aulo- 
inatically prevent the sid ssusing and control nicans and 
the governor control from coming in 
¢ norm 
~~ control by ths opsr.tor whenever the vehicle is moving 


yehizle brakes will always be vad: 


: ia reverse. 


[barss--> 


ec 


af 
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to grouad and pre- ground, ssid clectric reverse cul-o% 
_ pos:d betwcen the cam gear acturble switels and tc elec: ‘ 


While there fs shown aad descrised 


mranifest to thos:, 


out departing 


from the szirit and ssops 


may be mads with- 
of the undzelying 
Limited to ths 


to play. Thus, the 


inventive concep aiid that the sans is not 


particular 


J claim: 


1. An electric switch movable autosatisatly to an 

rotation of a shaft in one 20 
movable automatically to a closed posi- 

to rotation of the shaft in i 
direction, said switch couprisiag a rotatadle 
to resilisnily engage On¢ end of said 
al miovenisat 
et button is in 


open position 
direction and 
tion in response 


in response to 


tact bution adapted 
shaft, means no: 


« said stiatt for 3x: 


> 
tween a first position Wherein sal conte 


engagensent with sat 
in it is disengaced Uicrefrom, 
with said shaft for automatically 
first position 4523 the shaft 
and to the said scout sosition whit 
in the opposite dizestioa. 


2. An elsstris reverse cut-off switch 
tens for a vehi 
having @ Muid source, 3 vebicls wheel 


yehicle wheet anti-ssid $7 


& 
the 


actuator cytindsr in Ruid communization 


pressure (0 said 


mieans for sonsirz 
vehicle wheel, means actuated 


alternately appl:iag aad relieving the 
gehect Brake operating actuator cylin- 


plisd to tie ¥ hicls 


der, Means setuated by sald scasity micas for controlling 
nately applying and 
relieving the Muid pressure, sail sensing micans including 
a drive gone Opsratively connecied LO ane 


the initiation of sii.t 


vehiths wheel ana a cane ge 


means for avltee 


operating actuator 


forms herein shown and deserted execpt inso- 
far 2s indisated by ths scope of the appended claims. 


shaft aad a szcond position 
and cam micans associnted 
moving said shaft to said 
ft ig rotating in one direction 3 
ethale 


Sekesee 


for use with a 
cle brake system 
brake ozerating 
with said fluid 
source, and manuniiy operable micans for spptying fluid 
yehizts wheel brake 
cylinder, said vehizic wheel anti-skid system comprisiag 
a predsterminsd deceleration of the 
by said sensing misans for 
fluid pressure p> * 


1 driven by the 
we driven by said drive ceo, 
said contvorting mirans Including a solenoid, an electrical 
source including. 1 clecicical growad, aad switch means 50 


herein certain yy predstermined direction but not in ths 
specific structure envodying the javentioa, 
shilled in the art that various mouifica- 
tions and rearvanzenicnts of the parts 
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switch being inter 


thus be 

trical ground, aad means for clecirivally connecting SE 
movable arm to said cami sear sctuabl: switch wien the 
drive gear is rotated in a first direction aad (or clectrical- 
ly disconnecting said moveble orm to grid cutr grar ace 
tusble switch when the drive gine is rotated in a szcond 
direction, whereby said velicle wheel anti-shid system 
may be actuated when the wheel is being rotated in one 
other dirsstioa. 

3. An clectric reverse cut-o® switch 2s ‘scl fortin in 
claim 2 whercin suid nrovabls electrically conductive arm 
is a shaft and is operatively connected to the vehicls 
wheel aad rotatively driven by the vehicle whet, the 
shalt being secured to the drive gear to rotats the drive 
gear ia the same direction as the shaft is rotaicd. 

4. An. electric reverse cut-off switch as sot forth in 
claiin 3 wherein said orcans for electrically connecting 
saiJ movable arm to said ean gear actuadle switch ine 
cludes a contact buttoa and nicans for moving said clsc- 
tricaily conductive shaft endwise to brisg s2id contact 
button into engagement with said movable on) when said 
shaft is rotated in the first direction ond disengaged from 
contact with sail movable shaft when said shait is rotated 
in the steoad directivn. 

6. An electric reverse cut-off switch as set forth fn 
claim 4 whereia said means for maviag said electricaliy 
conductive shaft endwisz includes means foc biasing said 
electrically conductive shaft cadwise into engagemeat with 
srk contact button when esil shizft is rotated in the first 
direction ant cant micans for moving said shaft endwise 
- out of engog-rient with sail contact bution whea said 
shaft is rotzted in the sgeond direction. 

6. An electriz revers: cute switch as sot forth In 
clainy § whagein said cary means includes en aperture 
disz-shared plate mountsd 02 sic clettrically conductive 
shaft, said plate teins formed with a spiral com surface, 
a cam pin connected fo- and extending radially of sid 
shat, said cam pin bsing posikioned to engage the spiral 
cam surface such thot when said shaft is rotated in the 
seccad direction the can pin will slide along the spizal 
cam surface and urge sxid shaft endwise out of engags- 
nient with said contact bution. 

9. An clectris reverse cut-of® switch as set forth in 
clainy G including micans for biasing said coniact button 
toward said endwiss movebls elsctrically conJuctive shalt 
and meant for holding said dise-shaped plate against £0- 
tary miovemen’ as saist shaft rotates. 
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a : 3.459.208 Se Pr — object i. my invention vcthes ee 
‘ : men teente m of an anti-skid system for automotive vehicics an ¢ 
reont a, PANTISEIDDEICE VALVES, ike having means which are durable and effective i 
mesne assiznments, to The Sinzer Company, New York, - Operation and which arc feasible and practical both from 
.s N.Y. corporation of Nev Jersey g aneconomic and manufacturing standpoint. ; r 
Original application Nav, 2, 1964, Ser. No. 409,350, now Other objects, features and advantaces of my invention 
: Patent No. 3,325,226, dated June 13, 1967. Divided will become apparent as the description thereof proceeds 
and this application Aug. 5, 1966, Ser. No, 594,291 when considered in connection with the accompanying 
lot. Cl. B60t $/02 jilustrative drawings. 
US, Cl, 137—338 . 6 Claims 10 In the drawings which illustrate the best mode pres- 
; ently contemplated for carrying out the present invention: 
: ff FiG. 1 is a diagrammatic view, in perspective, of thy 
ABSTRACT OF TIIE DISCLOSURE A assembly utilized in my nonpower unit, with portions 
| : ; : being broken away for purposes of illustration; 
A rotary valve formed with axially spaced openings |. Steet , : : : 
that selectively connect two different pressure is to 15 Phi ace vba fe ena ge= pened eo sl ean 
a vehicle wheel brake operating actuator cylinder in an - FIG. 3 is Seater s — ” Ser . 
antiskid device - 3 is an enlarged fragmentary sectional elevation 
. of a portion of the brake-actuating means illustrated ia 
, FIG. 1; 
‘ is 20 ~=- FIG. 4 is an enlarged fragmentary sectional elevation 
This is‘a division of U.S, Patent No. 3,325,226, issued illustrating certain details of the anti-skid unit aod the 
00 Juac 13, 1967, and application Ser. No. 409,350, filed  Stive means therefor; ; 
on Nov, 2, 1964, and entitled Anti-Skid Device Valves. FIG. 5 is an enlarged sectional elevation of the cam 
The present invention relates generally to braking sys», B°OF ond solencid-actwating switch which form a part of 
tems for automotive vehicles and the like and is particu. *> the anti-ekid Unit r vee 
larly concerned with the provision of novel and improved FIG. SA is an enlarged fragmentary perspective view 
anti-skid means. . of the cam gear; ° ‘2 
It is well known that a skid condition may be encoun- one 6 is an enlarged section taken on line 6—6 of 
tered by a moving vehicle where the brakes of the vebicle G. 2; : - i ‘ ° ; 
are applied so hard that the vebicle wheels tery ic lock. 30 FIG. 7 isa diagrammatic view, in persvective, of my 
Quite obviously, other factors affect the commencement authenid meses > Sonreeneren we 8 paces Broke van, 
| and existence of a skid condition, such as the cordition portions being broken away for purposes of illustratica; 
: cf the suc free on which th: venicte is moving, the sreed FIG. 8 is an elevational view, in section, of the rower 


ae, : ‘ aed brak bly iifustrated in F : 

at which the vehicle is traveling, exc. However, Rois pos- . baa ener spi yieue ie ted in FIG. 7; . ° 

sible for a vehicle to commence a skid even where the 35 _ FIG. 9 is an enlarged fragmentary sectiunal elevation 

surface on which the vehicle is traveling is not wet or Icy illustrating certain details of the anti-skid means aud the 
hich the C 4 


and even where the vehicle is traveling at moderate FIG. pot ph mteoyacsy-ceantesta preteen tevatl 
speeds, if the vehicle brakes are apglied tog hard. Since ave arged fragmentary sectional elevation 


tet : arteries of the reverse cut-oif switch per se; 
all contro! of a vehicle is lost while the vebicle is in a . ° ° 
skid, thus increasing the danser of serious accident and * ane le fragmentary — takea on line 11—12 
personal injury, it is obviously highly desirable to prevent git et te 
or reduce skidding while at the same time enabling the BS hana pe 18 exploded perspective view of the 
vehicle to come to a complete stop as quickly as possible. anit (re pecs . . ° 

A ; seca ee: Aenean According to one aspect of my invention, a sensing 

It is therefore a primary odject of the present invention 4s means for sensinz when a skid condition begins i d 

to provide an improved braking system wherein operation . ee cware a estes 


of th: brakes is under control of the vehicle Operator ee potas tes pac ~~ 

___until a skid condition commences to exist, et which time Advantageously pl fa sang KI CONCILION encs. 
anti-skid means automatically take over complete control sive AR that : 3 a sige eohoige een 

of the brakes and maintain said controt until danger of 69 rotation of oe nses a sudden change in the spced 0 

skidding no longer exists, whescupon the brakes are re- ol of a w reel at the commencement of skid condi- 

turned to normal control by the orerator. tions. This inertia-responsive device docs not control the 

Another odject of my invention is the provision of efMi- brake pressure itself by repeated action during the skid 

cieat and sensitive control means for the various ofera- condition, as has been attempted by the prior art. Instead 

tions of the system, which bave usefulness in othe? types 55 the control of the brake pressure is taken over conpletcly 

of systems as well. ; by a governor driven dependently with the wheel, ad- 

z Another object of my invention is the provision of vantagcously a mechanical governor, The governor thea 
povel and in:proved anti-shid nicans equally adaptable to controls the brake pressure in a hunting of modulating 

so-called, power brakes, as well as nonpower brakes, manner, for an extended period, until such control of the 

» A further object of my invention is the provision of Go brakes is ended by a reset picans that responds to slowing 
anti-shid means of the character described Wherein the of the vehicle to a predetermined speed. Preferably, the 

vacuum system of the vehicle is utilized, but wherein the | reset means is a brake-piessure-sensitive device which 

loss of vacuum in no way interferes with control of the senses reduction of brake pressure to a predetermined 

vehicle brates by the operator. Jevel which the rovernor can produce only when it slows 


to the predeterntinel speed, ‘ 
This separation of the initiating and controlling func- 


a) 


A further oicct of my invention is the provision of 6 
antishid means that is readily and easily adaptatle to 


existing veltfelss. lions is sn exticarely impostant feature, The initiating de- 
Another ebjct is the provision of a novel and int vice must Necessarily have a teolvint to prevent operation 
proved resere cut of switth that automatically renders When the vehicle merely decelertes normally, Phave real 
the antiobid means inoperative when the vehicle moves TO jved tint stich a restraint presents the device fron being 
in reverie. able to ellectively regulate the brake pressure due to teak 
wa ‘ s 
- « “s . ~ 4 j 
’ 
‘ ' ’ 
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of sensitivity..The governor, after it takes over control, ___brake pressure, less_is pressure to be ‘relieved when a skid 


is free of such restraint and therefore can have much 
greater sensitivity with the result that the brake pressure 
can be much more accurately regulated. 

The reset device is also of critical importance because 
at low speeds, e.g. below 10 m.p.h., the governor forces 
can become so diminished that the governor can behave 
entirely as if the vehicle were skidding, though not, there- 
by totally relieving the brake pressure. The reset device 
can act before this occurs, whereby normal contro! is 
regained. 

A further aspect of my invention concerns the realiza- 
tion that a predetermined level of brake pressure, ¢.8- 
the minimum brake pressure at which skidding of the ve- 
bicle will occur on ice, generally between 100-150 p.s.i. 
for conventional automobile, can be utilized to determine 
the setting for the brake pressure-sensitive reset device. 
Thereby, only at the time when skidding is no longer pos- 
sible will control te taken away from the anti-skid unit 
to retum the brake system to normal operation. This 
pressure-sensitive device, particularly when taking the 
form of a brake fluid pressure-sensitive switch, is useful 
with anti-skid systeros centrally, thousa of particular use- 
fulness in the system descrided above. 

Advantageously, the brake pressure-sensitive switch op- 
erates an electrical system, preferably a solenoid, to re- 
store normal brake operation, and it can be employed to 
bring the anti-sXid unit into readiness whenever the opera- 
tor applies his brakes, as well as to stop the anti-skid 
unit from acting when ski¢ conditions have ended. 

Another aspect of the invention concerns the control of 
the governor. In normal operation of the brakes, the gov- 
emor is prevented from influencing the brakes, but once 
activated, e.g. by the inertia-sensitive device, it is made 
continually to act, even when the vehicle wheel speeds 
up after the brakes have been initially relieved. A con- 
uolling or restraining member, pr {erably a scteno’d, is 
employed to achicve this operston, with the controlling 
member held steadily from interfering with the governor 
until the reset device operates. In the case where a rotary 
weight mechanical sovernor is employed, a plunger can 
normally restrain the governor and a solenoid, initially 
under the contro! of the inertia-responsive device, can 
pull back the plu. ser to free the governor, whereupon the 


plunger can operate a switch to maintain the solenoid 43 


encrgized, and at the end of skid conditions the reset 
device can de-energize the solenoid to once again restrain 
the governor. 

Another aspect of the invention is a fluid valving sys- 
tem that responds to the governor to increase and de- 
Advantagcously,_tbe. valve, dis- 
charging to a brake control conduit, is moved by the gov- 
ernor alicrnately temscen two positions to connect two 
passaces for fluid at dilerent pressures to the conduit. 
This causes the brake pressure 10 rapidly vary ina modu- 
lating of hunting manner, to keep the brake pressure at 
maximum values while preventing skidding. The mean 
about which the pressure modulates changes a3 the sip 
periness of the road chances, due to the effect such road 
chances have upon the governor. 

For use in a closcd-circunt hydraulic system, the direct 
control of the bral.cs is achieved, according to the inven 
tion, by an isolation valve that continually seals the wheel 
brake from the control of the oper'or, and a variable 
volume chamber, ¢.g. piston and cylinder, for relieving 
and teapplying brake pressure (0 the wheel, the piston 
modulating afewt a mean determined by the modulating 
the brake control conduit, Advan: 
at ike position where it allows full 
‘Then the pistoa 


pressure conditions ef 
tazcously, the piso, 
can ovets Gre pehation valve, 


pressure, 

being spring floated to Brat postin ean ako perform a 
provupplindtias foection limiting brake pressure bo e.g. 
Odd psi, thauch the oF enor iy capatle of applying 


thice Chat arch, ba neraneb opedatent the brakes Comet 
ds Well af F.CCO pot. as above, and by so finiiting the 
Pa 
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occurs, Which enables faster action and allows the relief 
chamber to be smaller. = a en 
In other brake systems the brake control conduit can 


control a power unit, or in the case of air brakes, it can | 


directly control the brake actuators associated with the 
wheels. ee =" 
Furthermore, according to the invention, I have pro- 
vided advantaccous and improved constructions of the 
various oferating components and sub-systems which can 
best be described with reference to the drawings. 
Referring now to the dtawings, and more particularly 
to FIGS. 1-6 thereof, a closed hydraulic circuit braking 
system employing my novel and improved anti-skid 
means in combination with a so-called nonpower brake 
will be described. The over-all system, generally desig- 
nated as 10, comprises brake pedal 12, master cylinder 
14, brake-relicving device 16, hydraulic pressure switch 
18, relief vefator means 20, conduit valve means 22, 


skid-sensing and contro! means 24, and anti-skid unit drive. 


means 26. : 

Referring to FIGS. 1 and 2, the brake pedal 12 is of 
conventional construction and comorises ll crank 28 piv- 
Otally connected to a suitable support o.% the vehicle (not 


25 shown) at 30 whereupon depression of pedal 12 causes 


bell crank 28 to rotate in a counterclockwise direction 
around pivot point 30, thus actuating connecting rod 32 
pivotally connected to bell crank 28, as at 34. Rod 32 
carries at its other extremity a piston 36 which functions 


30 to pump oil or other suitable fluid from master cylinder 


35 


40 


50 


14, all in a well-known manner. Specifically, master cylin- 
der 14 has 2n upper reservoir 38 which communicates with 
lower chamber 40 by means of opening 42 whereupon @ 
full supply of oil is always present in the chamber 40 to 
be pumped by actuation of pedal 12 and piston 36, 

Fluid pumped from master cylinder 14 passes through 
a conduit 44 connected at one of its extremities by suit- 
able couplings 46, 43 to chamber 49 of mester cyiinder 
14 and at its other extremity by a suitable coupling 50 to 
the brake-relieving device generally designated at 16, 
which incorporates an isolation valve. More specifically, 
coupling 50 issconnected to a second coupling 52 which 
is threadedly attached to block 54, said tlock having a 
bore 56 extending longitudinally therethrough into com- 
munication with aligned longituGinally extending bores 
58 and 60 in couplings 52 and 50, respectively. 

As will be seen most clearly in FIGS. 2 and 3, coupling 
$2 is provided with an internal shoulder for receiving 
positioning spring 62 which positions isolation valve ball 
64 adjacent valve scat 66, tending to close with slight force 
the bore or passageway 


“the vehicle, ball 64 is maintained in its unseated position, 


55 


60 


C5 


=- 
oa 


as itlustrated in FIGS. 2 and 3, against the action of spring 
62, by means of spring-loaded actuator piston 63 having 
a reduced extension 70 in engagement with ball 64, Suit- 
able O-rings or the like 72 are provided to insure a tight 
sliding fit tetween piston GS and bore $6 whereby said 
piston effectively blocks further flow of fluid through 
bore 56, ‘ 

Block 34 is provided with a pair of oppositely disposed 
passageways 74 and 76, it being noted that said passage- 
ways conimunicate with bore 56 just behind valve seat 66, 
whereupon when ball 64 is in its closed position in en- 
gagement with valve seat 66, Nuid in conduit 44 from 
the master cylinder will be blocked before reaching the 
passageway 74 and 76. Passaceway 74 commune ytes with 
hydraulic pressure reset switch 1S for reasons hereinafter 
to he described, while passageway 76 communicates by 
mieans of suitudle couplings with conduit 78, which in 
turn comnninicates with the hydrautic brake lines $0 
Igading to the wheel hydteaubic Actiator cylinders (not 
shown) uf the vehicle Wo avivate the beaker in well Laswa 
fashion, This it will be seen that with the parts in the po 
sitions ilusteated in FIGS. 2 aed 3, and partigubualy wth 


~ a 
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sociated with the vehicle wheels Will be relieved, due to the 
fact that the fluid is now free to back up into that portion 
of bore 56 that has teen vacated by movement of piston 
6S to the left. It will therefore te seen that by introduc- 


ing a vacuum or portial vacuum to chamber 98, Nuid pres- 5 


sure in lincs 78 and SO will avtontatically be relieved, 
thercby relieving the brakes. By the same token, as soon 
as atmosphere is again introduced to chamter 9S to equal- 
ize the pressure in chamber 96, the brakes can once again 
be fully actuated by ths pedal 12. It will be appareat thas 
the amount of vacuun) introduced to chamber 93 will 
determine the amount of reduction in brake pressure. 
More specifically, the greater the vacuum that is intro: 
duced to chaniker 98, the greater will be the movemint of 
piston $4 to the left (viewing FIG. 2) and at the same 
lime there will be greater movenient of piston 6S to the 
left, thus vacating more of bore 56 and providing greater 
relief of the hydraulic brake pressure. Similarly, given a 
certain amount of relis( due to a certain amount of vac- 
vum, then decrease in the aniount of vacuum will increase 
the hydraulic brake pressure dee lo movenrent of the pis 
tons to the right. The ability of my systems to provide 
varying desrees Of relief and restoration of brake pressure 
while the berate pedal remaies isohuted from thes system 
is an imoortont acd sdventageous feature, 


_ 
o 


in FIGS. 2 and 6, bore 134 is positioned so as to allow 
free passage of atmosphere from passages 122 and 118, 
bore 134 and chamber 112 to brake control conduit 104, 
whereby atmosphere will flow into chamber 98. At the 
sams time, duc to the angular displacement of bore 132, 
passage 116 will be closed by valve 126, thus preventing 
suction from manifold 120 and passage 119 from coming 
into contact with chamber 112 and brake control conduit 
104. It will be understood that the only access from pas- 
sage 116 and 118 to chamber 112 is throuch valve 126 
and more specifically, the bores 132, 134 thercof. Should 
valve 126 be rotated by means hereinafter to be described, 
it will be seen that communication between passage 11S 
and chamber 112 will eventually be blocked, thus inter- 
rupting the flow of atmosphere to brake control conduit 
104, while at the same time passage 116 will be in com- 
munication with chamber 112, whereupon a suction will 
be applicd through brake control conduit 104 to chani- 
ter 98. 

It is important to note that use of a rotary valve such 


«as valve 126 is extremicly advantaccous Where passage of 


a vacuiny and atmospheric pressure, of more generally 
two dillerent pressures, is being controfled duc to the 
fact that the pressure differential offers a mininium of 


oat ; ¢ : ; 
: 70 tesistance Wy the turnins movement of the small diam- 
: } luring normal opsration he ur “ 4 : 

Mh will be Mote! that warieig seaereat hschgetincsel kia clee valye. This is contested to a reciprocal of poppet 
system, as hercivine deectived, i Sa» whete starstpnetic "iy vibve: WhierciA snrvecndid Gfiitee calee co ddcinte create 
Prewsure evbiy in both ehatnabers 94 Mad 95, the peton resisted by pressure differential, . 
6S will Function a4.a pressure Tuviter in fe spstean, More As hervinbefore explained and described, intioduction 


specifically, since the prton 63 is fesiently weed in the 
ma 


Of a vacuum of partial vacuum to chamber 93 automat 
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rie 5 Uyivy ou 6 : 
| piston 6$ in the position illustrated, brake pedal 12 con- position illustrated in FIG. 2 by means of spring 100, it 
‘ trols actuation of the vehicle brakes through a direct tine. will back off when excess pressure is applied by foot pedal 
e This is the norma! operating condition of the vehicle. 12. In practice it has been found that in a conventional 
er The actuator for the relieving device 16 generally automobile pressure above 1,000 p.s.i. ‘or at Icast above 
| designated at 20 (FIGS. 1, 2) controls the movement of 1,500 p.s.i., depending on the type of vehicle, is unneeded 
: piston 63 and hence ball 64. This actuator compriscs a 5 for normal brake operation and hence springs 62 and 100 
‘- housing or cylindsr $2 having a larze piston $4 slidably — are preferably calibrated so as to enable ball 64 to sezt 
\ 3 mounted therein, said piston baving suitable seals $6 at = when pressure in excess of that necded is introduced, thus 
14 its outer periphery to insure that the piston $4 will prevensing introduction of excessive pressure to the 
— . nigel pa * meg cylinder 2 mo hy yo brakes. It wri be obvious that the — any bo cali- 
_ no leakage will exist around the piston. Piston $4 1s braced so 2s to provide a limit at any sc ected pressure. 
cag threadedly connected, as at S$, to the aforementioned The means for introducing cither atmospheric pressure 
: small —_— piston 63, Lira a waster yeah — or vacuum to chamber 9S si egret eo _ ge 
- piston causes corresponding movement Of piston Oo. of vacuum therein will now be described. Referring to 
t a 82 is — re imag by “y ph go — 15 FIG. 2, it will te seen that cylinder housing 82 is peo 
H such as screws 90, and the adjacent end wall 92 of the vided with an opening 102 in communication with cham- 
rs bousing 82 is in free communication with atmosphere, aS" ber 9S, which opening communicates with a brake control 
i by ports 94. Suitable air filters, such as shown at 95 in conduit 104 that in turn connects with the conduit valve, 
1 FIG. 1, may be associated with the ports 94. It will thus generally designated ot 22. More specifically, there is 
: be seen that the chamber 96 locaicd on one sice of large og provided a housing 106 having an upper portion 103 
: ! sg is rig paren ccebige cage pc rte tage which houses the skid-sensing and control a and 
: r 9S, located on the opposite side of piston $4, may —g ower portion 110 which houses the valve 22. The lower 
. cither te at atmospheric pressure or it may be vacuum housinz 110 comprises an inner chamber 112 having a 
: charged, as will hereinafter be descrited in more detail partition 114 defining a vacuum passage 116 and an at- 
i When the chambers 96 and 9$ are toth at atmospheric 95 mosphere passage 118. More specifically, vacuum pas- 
| pressure, spring 100 resiliently urges piston 84 to the fosi- sage 116 is in communication, hy means of passage 119, 
! tion illustrated in FIG. 2, it being seen that the piston 84 = with the intate manifold 120 of the vehicle. Thus, suc: 
“e ~ “arte ee st. coun den oo tion is gr ge Aaa — to the passage 116. = 

: n, the pisi ; S ¢ is i tion wi 
niga ‘ : eg ri passage 118, on the other hand, ts in communicals , 
4 position illustrated, in which position extension 70 (FIG. 39 atmosphere through port 122, to which a suitable air 
: 3) bas engazed ball 64 to unseat it from valve seat 66. iter 124 may be attached, if desired. A rotary valve 126 
: Thus, where chambers 96 and 98 are both at atmospheric ig mounted for rotation in housing 106, it being noted 
sisi rt bergen ge Ne under the pen an age that valve 126 is an elongated rod that extends vertically 
: trol of the brake pedal 12. However, when cham hrough upper partition 12S, the aforesaid partition 114, 

a is vecuom charged, the pressure differential on 35 and is journaled in bottom wall 130, the partition and ( 
chambers 96 2nd 9S is sufficient to rat aggre oy wall being integral parts of a unique molded housing 
——- plo heciteler- eagle pt php iy FIG, of antifrietion plastic. The valve 126 is provided with a 
. US CausInS corresponding movement to ic le wcair cf pastoteways or bores 122 and 134 extending dia- 
° t apa ° pale Ge passese ys ore - a 3 

piston 68. This in turn enables ball 64 to seat against §~— metrically therethrouch, said bores being vertically spaced 
: valve seat 66, by means of spring 62, thus here cagidbie 40 from each other, and having elongated cross-sections ia 
_ bore 56 and eee Se. of the brakes by means the axial direction, longer thon the dixmeter of the rod. 
of brake pedal 12. As pistons 84 and 63 move testes Bore 132 iseassociated with passage 2116 and bors 134 
to the left due to i eaprg’ . be ee or rie with passage 118. Tbe bores are angularly disposed with 
“ah partial vacuum in ¢ ype hag give = respect to each other, 9s shown. most clearly in FIG. 6. 
78 and SO and in the spring-loaded brake actuators as- 45 Thus, with the rotary valve 126 in the position illustrated 
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displacement 


vacuum to ch 
ciently to the Is 
pressure will be effected to 


then the gove 
duit 104 tor 
sure through 3 nary 
above ond below the re 
ing the normal, highec 


_ In accordanc 
d, with corres 
ror cau 


stood that the 
wheels of the 
vehicle wheels loc 
shaft drivingly ensazes SP 
fired to shaft 146, 
nected to shaft 14S by 
cting with spesdometer cable 152. 60 
which shaft 145 passes and in which 

bly journaled, houses drivingly ¢n- 
185, 

eyed to stiaft 148 and bevel gear 158 is keyed 
wherenpon foralion of shaft 143, transmitted 65 
thereto by the vehis 
shat 160, Shalt 1460, 
bs at 162, 19 Pew 


and it will be un 
always be positi 
the bores 132 an 
ment of valve i 
to be exerted on t 
braking press 
In instances where 
the same at the beginning 
es less relieving), the amount of relief of the 
brake pressure depends cn 
$4 to the left in chamte 


to release 


Thus, where the veh 
face which requires 
a skid condition, lesser m 
less vacuum, 


from locking, this pres 
sure. Conversely, 

slippery surface 
required to crea 
must open suction 
ra lo 


such as 


a ae 


e with the invention after release pressure 
ponding movement of the piston 
ses the degree of vacuum in con- 
nodulate, which modulates the brake pres- 35 
ow range of intermediate pressures 
lease pressure, without ever restore 
prake pressure until the skid coa- 


perate the valve, the upper extremity of valve 40 
2) is providea with 3 reduced portion 136 that 
extends upwarcly through 
baving a pin 13S extendin 
tached a circu 
longitudinal thr 
valve 126 will be caused 
The means fo 
pamely, the skid-sens 
the drive means there 
to FIG. 4, skid-sensi 
designated generally at 
d generally at 


lar projection 140, it being seen that as a 
ust is exerted against projection 140, the 45 
io rotate. . 
r controlling movement of valve 126, 
ing and governor control means and 
for, will now be described. Referring 
nz and governor control means is 50 
24, 
36. Referring first to the latter, 
drive shaft is shown at 142, it being undet- 
drive shaft is directly connected to the 
vehicle (not 
k, the drive shaft also locks. ‘Lhe drive 
sedometer gear 144, which in 
which in turn is drivinfly con- 


mon 


in tuen, iS drivingly interconnected, 
raft 164, said Heribls shaft being 
aot 165, to the ure 24, and said Revible shaft 
Mrivinsly ietercenee 
fixed thereto a ditve reve 
that ine fear {70 
sehicl: drive sturft 
vehicle wheels. This, 
poudary (Oia 


is eivingly Ay eek 

142, which i tuctes connscted to the 
rot rtinn of the vehicle wheels 8 it 
tiva of yeat 170, and, convetselyy 


brake .pressure On. the vehicle 
has teen found in practice that on angulac 
between bores 132 ard 134 of approximately 
best results in the opcration of my system, 
derstood that rotary vaive 126 may not « 
oned so as WO completely open oF close 
J 134. Thus, dierent degrees of move- 
16 allow dilfercnt brake fluid pressures 
he vehicle wheels, thus providing the 
ures for different road conditions. 49 
the pressure On the brake actuator is 


r 9S which in turn is dependent 15 
unt of vacuum introduced to the chambtct. 
icle is braked and skids on a dry sut- 
a greater brake pressure to create 
ovement of piston $4 to the left, 
will be required to relieve the 20 
ure sufficiently to prevent the vehicle wheels 
sure being referred to as “release” 
where the vehicle is braked or a 
ice, a lesser brake pressure is 
te a skid condition. Hence the valve 126 25 
passage 
neer initial period to provide greater 
amter 98 in order to move piston S4 suffi- 
ft so that sufficient relief of the brake 
prevent the wheels from lock- 30 plurality of weights 208, 
% pair of links 210, which links in turn a 
nected to arms 212. The arms 212 located on one side of 
the weights 208 are affixed to shaft 200 as at 214, while 
the arms on the other side of the weis 
shaft 202 as at 216. As hereintefore p 
202 is journaled for rotation in partition 180 but is in- 
longitudinal movement. 
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nor control means now to 
of 2 skid, (lesser initial ures- 
the amount of travel of pistoa 


with a reduced extension 


predetermined point, for 


116 to the brake control con- 


capable of 


partition 128, said portion 136 
¢ therethrough to which is at- 


and the dtive meansthercfor 
shown) whercepon when the 55 
ns of a coupling shown at 150, 


it being unders:ood that bevel “gagement with fear 


on shaft 202 and is locate 


ted wath aw shaft 163 which has 70 
V70, Ue wall therefore be sven 
: sg gteed we gale thee 


e ‘ ° 


sudden slowing of the vehicle wh 
cur where the vehicle approaches 3 skid 
operator applying more brake pressure 
for a particular road surface, will cause not’only the main 
drive shaft 142 to suddenly slow, 
Gear box 154, and avsptor 172, by means of which the 
gear tox is connected to the ¢ncine housi 
_-an assembly which may be easily and rea 

a conventional vehicle for driving the sensing 
te described. 

The unit 24 (FIGS. 1. 4) comprises a molded plastic 
housing 176 having 2 pair of spaced partitions 173, 180 
therein defining chamtcrs 182, 184 and 186. A solenoid 
18S is secured to housing 176 adjacent chamber 182 by 
any suitable means, the solenoid 183 having a plunser 190 
192 resiliently urs i 
ter 182 by means of spring 194. When solenoid 153 is 
not energized, spring 194 bears against flange 
to plunger 199 to resilicntly urge extension 192 into cham- 
ker 152. Suitable stop means 19$ mounted on the in- 
terior of chamber 182 engaged 
axial movement of plunser 190 and exte 
reasons hereinafier to be ex 
plained more fully. Journaled in the partitions 178 and 
180 are a pair of aligned shafts 200 and 
Shaft 202 is provided with an enlarged p 
an internal bore for slidably receiving in telescoping fre 
206 of shaft 200. Attached to 
shafts 200 and 202 is a governor assembly comprising @ 
each pivorilly connected to @ 
re pivotally con- 


lation a reduced extension 


other hand, is drivingly enga 
rotate therewith, but said shatt 200 is axiuliy stidabie 
with respect to the said shaft 
sembly is affixed on one side to s 
side to shafs 200, it will be seen t 
of the shafts will determine their 
relative to each other. Spring 21S resilic 
governor assembly to fiscollapsed position 
200 and 202 are axially extended with respect to each 


is slidably mounted on shaft 202 
facenient therewith by means 
recess 224 having inclined of 
vided at the end of the cam gear adjacent partition 186, 
and a projection oF pin 223, carticd by shoft 202, 
into said recess 19 Ny vermont sith th 
. Atcithee ent of the recess is a stop surface, at tlie deepet 
ed cron stave 227, adapted to carage pin 228 fue ace 
celerating the governor and at the shal 
(ave 224 foe caracans pin 220 to decelenite the gusernor, 
sy A leal spring 240 nriuated to the 
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other, but as the rotational speed of shafts 200 and 202 
increases, centrifugal force urges the weights 208 out- 
wardly, thus moving shaft 200 towar 
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cels, such a3 would o¢- 
condition by the 
than is required 


but also drive gear 170, 


ng 174, comprise 
Jily adagisd to 
and gover- 


ed into cham- 


196 affixed 


flange 195 to limit resilicnt ° 
nsion 192 at a 


202, respectively. 
ortion 204 having 


his are affixed to 
ointed out, shaft 


Shaft 290, on the 


ged witht shawty 202 29 as tO 


202. Since the governor as- 
haft 202 and on the other 
hat the speed of rotation 
longitudinal position 
nily urges the 
wherein shafts 


d the right, viewing 
FIG. 4, against the action of spring 2:5. 
__ Fixed to shaft 200 at the extremity, thereof located in 
chamber 182 is a spool member 320, which spool member 
is in engagement with projection 140 carried by the re- 
duced upper extension 136 of row 
axial movement of sha{t 200 causes like 
spool 220 which in turn carries therewith projection 140 
captured between the opposed walls of the spool to thereby 
impart rotary movement to valve 126, 
The means for imvparting rotational 
200 and -202 and the governor assem 
with comprises a cant gear 222 (F 
which cam gear is part of the drive train, 
170. The cam gear 2 
din chamber 156. 


ry valve 126. Thus, 
movement of the 


movement to shafts 
bly associated theres 
IGS. 4, § and 5A), 
in driven en- 
22 is mounted 
The cam ceat 
and is in driving ¢n- 
now to be described. A 
helical surface 226 is pro- 


eMtends 
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able means enzaces a button 232 which is press fitted into 
the central bore of cam gear 222 to normally urge the 
Latter axially toward partition 180, holding pin 223 against 
accelerating stop surface 227. However, when rotation of 
drive gear 170 and cam cear 222 js suddenly slowed, 33 
by sudden slowing of the vehicle wheels upon the pres- 
ence of a skid condition, the rotational inertia of shaft 
202, especially duc to the governor weights 203, causes 
sbaft 202 to tura ahead of gear 322, causing pin 223 to 
leave stop surface 227 and move to siop surface 225. This yo 
slides gear 222 on shaft 202 in a direction away from 
partition 150 to activete governor control. 

It is important to note Gat solenoid spring 194 is 
stronser than covsmor spring 2153, whereupon when sole- 
noid 183 is not energized, plunger extension 192 bears 15 
against spcol 220 to restrain same in the position illus- 
trated in FIG. 4 wherein the rotary valve 126 is in the 
position illustrated in FIG. 2, namely, the position where 
atmosphere is free to pass through the valve to conduit 
104 and wien to chamber 93 and wherein at the same 20 
time suction from the intake manifold is blocked from 
communication with conduit 104. This is the normal op- 
erating condition of the system whercin the balanced 
pressure on oprosite sides of actuator piston $4 enables 
spring 100 to fosition piston 84 and piston 68 as illus- 25 
trated in FIG. 2. In this position, ball valve 64 is un- 
seated to allow fluid pressure to pass directly to the brake 
line whereupon operation of the brakes is under direct 
control of brake fedal 12. This condition will remain so 
long as solenoid 188 (FIG. 4) is not energized. Energiza- 30 
tion of solenoid 15S is 2ecomplished in the following man- 
ner. As previously explained, sudden slowing of gear 170 
due to sudden slowing of the vehicle wheels as a result 

of a skid condition causes cam gear 222 (FIGS. 4, 5, 
SA) to move axially on shaft 202 away from fartition 35 
180 agcinst the action of spring 239. This movement is 
toMicient to crust actuation of a switch 234 suitably 
mounted in chamber i864. At the same time, the initial 
movement of the brake pedal and the resultant increase 

in fluid pressure in the system, causes hydraulic switch 40 
18 (FIG. 2) to become closed. Hydraulic switch 18 is 
fully disclosed an described in copending U.S. patent ~p- 
plication Ser. No. 203,075, filed June 15, 1962. Basically, 
switch 18 coniprises pistoa 236 which has connected 
thereto at its upper end a metallic contact cup 23S. Cup 45 
238 is adapted to bridge contacts 240 and 242 but is nor- 
mally maintained spaced therefrom by spring 244. An 
adjusting screw 246 is provided by means of which the 
tensica of spring 244 may be varied, thus enabling the 
switch 1S to be preadjusted whereby a predetermined fluid 50 
pressure, c.f. 120-125 p.s.i., will cause piston 236 to move 
against the action of spring 244 sufliciently to bridge the 
contacts 240, 242. Actuation of switch 18 in the afore- 
described manner enables current to flow from battery 
248 through contact 242, contact Cup 238, and contact 55 
240 to line 2£0 to the solznoid coil positive terainal 252 
(FIG, 4). The voltaze is arplicd through the solenoid 
coil 254 and then through line 256 to terminal*25$ on 
switch 234. When switch 234 is open, the circuit to 
ground is not complete, and solenoid 1$3 will not be 60 
energized. However, Upon actuation of switch 234 in the 
manner aforcstescribed, the circuit to ground is complzted 
through terminal 260, line 262 and ground connection 
264. Mt is important to note Cat the circuit is such that 
althouch it is essential for hydraulic pressure switch 18 C5 
to te closed in order for solenoid ISS to be energized, 
closing of switch 18 alone is not sullicignt, but eather 
switch 234 must abo Fe actuated in order to complete 
the circuit, “Phts is dmportint tecanse under normal opet- 
ating conditeians Of the system sotencat preeure will nur v0 
milly be intteduced to saiteh PS by the foot pedal to 
aetuate same, but it by casettial (it soismyid £59 ue vw * 
eneryised un fer such Hore COMO. 

Eneryization of sofcnubd ESS acco ptished hy right: 
ward nrovcniat of the Saar goat (L1G, 5) closing switch 
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192 to be retracted against the — 
action of spring 194, thus {recing the shaft 200 and spool 
220 for axial movement under the influence of the gover- 
nor assembly. Therefore, the cam gear operating im fee 
sponse to the inertia of the governor and the solenoid 
operated plunger together can be regarded as an incrtias 
responsive means for initiating the action of the governor. 

As soon as the solenoid plunger has been retracted, due 
to the sudden slowing at the commencement of a skid 
condition, the governor assembly takes over control and, 
as it is stopped by stop surface 225 of the cam gear, 
spring 213 will cause the governor assembly to commence 
to collapse, thus movins shaft 200 and spool 220 axially 
to the left, when viewing FIG. 4. This movement of spool 
220 causes correspondirs rotary movement of valve 126, 
thus shutting off the passage of atmosphere to brake con- 
trol conduit 104 and simultancously effecting communi- 
cation between vacuum passase 119 and conduit 104. 
This results in suction being introduced to chamber 98 
which in turn overcomes the action of spring 100 to cause 
pistons $4 and-63 to move to the left, viewing FIG. 2. 
This movement of pision 63 enables ball valve 64 to close 
due to the action of spring 62, thus preventing the intro- 
duction of further fluid pressure to the system via brake 
pedal 12. Further leftward movemest of piston 63 enables 
the fluid in lines 75 and SO to back up, thereby relieving 
the pressure until the vehicle brakes begin turning, tke 
duration that the suction is apalied, and bence the degree 
of vacuum and the amount of pressure relist depending 
on the slipperiness of the road. As soon as the brake re- 
lease pressure is acbieved, the vehicle wheels commence 
to rotate, whereby drive shaft 142 through the afore- 
described gearing once asain causes gears 170 and 222 to 
rotate, it being apparcnt that this renewed rotation of 
shafts 200 and 202 will cause the governor assembly to 
once again turn, and due to the centrifugal force created, 
to retract shaft 200 and spool 220 te once asain rotate 
yalve 126 to the positions iijustrated in FIGS. 2 snd 4, 
where once again atmosphere is connected to chamber 93, 
thus enabling brake pressure to be restored. 

But, it is very important for my present invention that 
the solenotd is not de-enersized and the governor fe- 
turned to the restraint of the inertia-responsive device. 
Rather, the governore remains free to act, It leaves the 
vaive 126 ofen to atmosphere 115 for an instant until the 
degree of vacuum is lessened enough to cause slight right- 
ward movement of the piston S4 to cause the brake pres 
sure to slightly excced release pressure and a skid again 
commences. Again the governor is slowed by the drive 
train and again it opens the valve 126 to suction 116, and 
this cycle repeats again and again in an extremely rapid 
bunting or ynodulating action with the gas pressure in the 
conduit 104 never reaching either atmospheric or engine 
vacuum level, but rather modulates at intermediate levels. 
In dependent fashion, the hydraulic brake pressure modu- 
Jates narrowly about the release pressure as a mean, with- 
out returning to normal pressure. When the skid condition 
ends, the governor opens the valve continually to atmos- 
phere and pistons $4 ond SG move fully to the right to 
once again unseat insulation valve 64 and restore normal 
brake oferation, The faster the vehicle travels, the faster 
does this action occur, but the action is suMficiently fast 
down to speeds on the order of 10 m.p.h. and even lower, 
to rapidly pump and release the brakes. It is another very 
impo.iant aspect Of the Invention that the governor fc 
linquishes control of the brake pressure before the vehicle 
stops. 

In order to effectively carry out this niodulating action, 
Thave found it ty be ecitical, in the preferted construction, 
that (he solenoid INS remuin encigived of rat the plunger 
in some other way reaivins retracted until the vehicle 
showy it prcdoten atid Sesisiad, €.S. io SF £0 rapide 
depending on the velucte, Since closing of switch 234 to 
complete the circuit ta eroded that energizes solenoid 1338 
is only moincatuy, hobling mieans ate provisted foe main 
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ining the solenoid energized until hydraulic pressure chamber 96 is also open to atmosphere, it follows that 
switch 18 opens, it being understood that switch 13 is pre- there is a pressure balance on each side of large piston $4 
set to open only when fluid pressure in the system falls be- thus enabling spring 100 to take over and move the piston 
low the minimum valuc possidle to achicve a skid condi- $4 to the position illustrated in FIG. 2. In this position, 
tion, ¢.c. sct to 85-90 p.s.i. produced by the governor at piston 63, which is connected to piston $4 and moves 
5 or 10 m.ph. : 5 therewith, engages ball valve 64 so as to unseat same ‘ 
The aforesaid bolding means for the solenoid comprise against the action of spring 62. With ball valve 64 so 
a terminal 266 having a connection to sround as at 268, opened, fluid pumped from master cylindee 14 by brake 


which terminal is engaged by plunser 190 when the latter pedal 12 is {ree to pass directly to hydraulic lines 73 and 
js retracted in order to complete the circuit to ground in- 4 $0 to actuate the vehicle brakes. The pressure-scasitive 


dependent of switch 234. Thus, although closing of switch is adapted to be closed by a low level of brake pres- 
switches 18 and 234 is essential in order to energize sole- sure, ¢.g. 120-125 p.s.i., placing the anti-skid unit into 
noid 183, once the solenoid bas been energized and its readiness for operation. : 
plunger retracted, switch 234 may be opened without de- Upon encountering a skid condition, ic., 3 condition 
energizing the solenoid, and the solenoid will remain en- 15 wherein the vehicle operator applics more brake pressure 
ergizzd until switch 18 opens. than is vequired for a particular road surface, the vehicle 
As hereintefore stated, it will be obvious that if switch wheels slow suddenly, This causes corresponding decel- 
18 were cot utilized, then there would be no means pres- eration of drive shaft 142, and, through suitable gearing, 
ent for insuring deenerzization of the solenoid once the drive gear 170 and cam get 222 also slow abruptly. The 
condition bas been reached where a skid is no longer pos- go inertia of the governor assembly causes the gear 222 to 
sible, it being obvious tat if the solenoid were still ener- move longitudinally by the cam surface aforedescrided, 
gised at such low spseds, the vehicle would be without ef- said longitudinal movement of gear 222 causing switch 
fective brakes, since the governor assembly would not 234 to be closed which results in energization of solenoid 
exert sufficient centrifugal force to overcome the action of 188 and the retraction of solenoid plunger 190. The sec- 
sping 218 and move shait 200 and spool 220 to the right- 25 ond switch or terminal 266 is engaged upon retracuon of 
ward position (FIG. 4) wherein valve 126 enables the the solenoid plunger to maintain the solenoid energized 
brakes to be controlled by pedal 12. until switch 18 opens, even though switch 234 has now 
It is possible for the resct device tot take some other opened. Switch 18 is preset, ¢.g. at 85-90 p.s.i. to be 
form, such as 2 pendulum device or a vehicle inertia mem- opened ata brake pressure below that at which skids can 
ory system that can detect the slow speed of the vehicle, 99 occur, ¢.g. 100-150 p.s.i. for ice, whereupon solenoid 188 
but brake pressure-sensilive devices, and particularly hy- will remain energized until possibility of skidding 00 - 
draulic-¢lectric switches have important advantages in the longer exists, and the solenoid is then ¢ energized to re- 
system, particularly since they can respond whenever the store normal foot brake actioa before the governor has a 
skid condition bes passed, regardless of the speed of the chance ever to totally relieve the brakes. : 
car, to cnable normal opsratioa, whiie offering low speed 35 Regarding the oferation of the governor, once the sole- 
protection arainst the goverior’s cutting off the brakes noid 18S bas been energized, the governor control unit 
comrtctely, Tre verment of the pressure level to which takes over. More specifically, when skid condition is 
the device responcs can be adiusied according to the approached, the sudden slowing of the venicle wheeis 
wishes of the operator and the type of road conditions to causes the governor assembly to collapse under the action 
be expected. But, in fact, a single setting, below that at 40 of spring 215, thus moving shaft 200 and spool 220 to 
which skidding on ice octurs, W hich is determinable for rotate valve 126, this movement now being permitted due 
any given vehicle, is advantageously employed to give anti- to retraction ef plunger 190. Rotation of valve 126 biocks 
skid protection under virtually all conditions. the flow of atmosphere to chamber 93 and simultancously 
Any tendency for the unit 24 to erroneously sense & allows the introduction gf a vacuum to said chamber. The 
skid condition and actuate switch 234 in response tO & 45 introduction of vacuum overcomes spring 100, thus result- 
rapid deceleration is overcome by use of progerly cali- ing in movement of pistons $4 and 63 to the left, viewing 
brated weights 208 and a properly tensioned spring 230. FIG. 2. This movement closes isolation valve G4, thus 
In addition, 1 bave found that an erroncous sensing is most preventing the application of further fluid pressure by 
likely to uccur where there is a rapid acecleration of the brake pedal 12. As the valve remains in this position, the 


drive shaft quickly followed by a rapid deceleration. The 59 degree of vacuum increases, causing further leftward 
frictional brake or drag thats resiliently exeried on spool __movement of pistor_68.{F1G..3)..0 that pressure in lines. -- 


~~ 220 by plunger 199 helps to overcome this proolem since 7$ and $0 and the brakes are relicved. A point is reached 
this action tends to reduce the torque applied to shafts 200 when the brakes are relieved sufficiently to allow the 
and 202 by the governor assembly. It has been found, wheels to speed up from their slowed condition, the de- 
however, that at high spseds the frictional engagemect te- 53 gree of relief required depending on the degree of slip- 
tween pluncer 190 and scool 220 results in undue wear of periness of the road. Then shafts 209 and 202 speed up 
the parts. Therefore, plunger 199 is assisted by sprifig 230, once again, whereby the governor assenvoly retracts shaft 
and the plunger is disengaged at high speeds. To thiwend, 200 and spool 220 to once again rotate valve 126 to the 
. anes 7 aa ‘ H . *.* . . 
stop means 198 engagzs Range 196 so as to limit the out- — position where atmosphere !s introduced to chamber 98 


ward movement of plunger 190 whereupon no engaze- go and the piston 6S moves to the right and increases the 
ment exists between plunger 190 and szool 220 at rela- brake pressure, until a part is reached where the wheels 
Lively hich speeds. [ have realized that the crucial problem slow again and the cycle repeats. This action continues 
of rapid acceteration followed ty rapid deceleration oc inva hunting nianner $0 long as the vehicle is in an incip: 
curs at low speeds in the low gear range with conventional jeat skid, thus insuring that maximum brake pressure is 
avtomobitss, an Ihave, therefore, found that itis mot nee 65 continually applied to the wheel brakes short of pressure 
essary to have Plunces 190 ercet a frictional drag on spool = that would ease locking of the wheels. Once the brake 
220 aud shaft 20) at relatively high speeds. pedal is releaved of the brake pressure in the system has 

Alihoush the opsratinn of my invention i thought to Uropped below the mininuim possible value to create a 
be clrar from the fosecviag dessin, a brief resume of shid, hydrautic pressure switch 18 breaks the circuit to 
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spring tanicd solenoid plonget Waiters gic chil canny ui che upetatur. . ey 
and contiol unit inopeetive, The de-energizad solenoid It is important to note that alihduch loss of vacuum 
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. 13 
", Operation of the vehicle brakes. Also, it is important to 
‘ note that this system can be used with foot pedal con- 
troticd brakes of both the powered and nonpowered types. 

“While a spring-loaded fly ball type of governor has 
been illustrated, and is presently preferred, the broad con- 
cept of the invention include the use of other governors, 
all rotary weight governors, such as gravity loaded fly ball, 
centrifugal shaft and inertial shaft governors, as well as 
governors that operate through electrical action. 

The concepts are likewise applicable to other brake 
systems including air brakes in which valve 126 could 
directly modulate air brake pressure. Likewise it is pos- 
sible to separate the governor from the valve, let the gov- 
ernor actuate a switch and Ict the valve be actuated by a 
solenoid responsive to the condition of the switch. 

While use with engine vacuum is very eMcient and in- 
expensive, and unlike previous systems I have prorosed, 
does not cause the engine to run roughly due to loss of 
vacuum, the invention is applicable to other sources of 
pressure diferential, incompressivle fluid as well as gas- 
cous fluid and numerous aspects of the invention are use- 
fil with nonAuid types of brake systems. 

Peferri ww to FIGS. 7 and 8, a slightly different 
form of 1 .avention is disclosed in which the relieving 
device is incorporated as an integral part of a power brake 
pnit. The system cenerally comprises 2 brake pedal 300, 
a master cylinder 302, an accumulator 304, a safety valve 
306, a hydraulic pressure switch 308, 2 power brake con- 
trol unit 310, 2nd an anti-skid unit 312. 

Actuation of brake pedal 300 operates piston 314 to 
pump fuid from cylinder 316 to conduit 318. Master 
cylinder 302 further comprises a fluid reservoir 320 com- 
municating with cylinder 316 by means of pass2seway 
322. A conduit 324 extends from reservoir 320, the func- 
tion of which v ‘Il hereinafter be descrited. Accumulator 
304 is in comniunication with conduit 318 and comprises 
a spring loaded piston 323 ane acts 383 cushion nnd shock 
absorber for the Buid system where variations-in fuid 
pressure occur. 

During cormal operation of the vehicle with which the 
power brake unit is associated, and with the brakes in 
their con-actuated position, the power brake unit 310 is 
in the position illustraied in FIG. 8. !n this position, 
chambers 32S and 330 of cylinder 332 are toth under 
vacuum, thereby equalizing the pressure on opposite sides 
of piston 334. This enables spring 336 to urge the piston 
334 to the leftward position illustrated, said piston 334 
being connected by means of rod 336 to a brake actuating 
piston 340. Pistoa 340 is slidably mounted in cylinder 34-2, 
said cylinder having an outlet conduit 344 leading to 
safety valve 306. Conduit 344 is also in communication 
with hydraulic pressure switch 308. 

A supply of bydraulic fuid is located in cylinder 342 
whereupon movenicnt of riston 334 against the action 
of spring 336, and corresponding movement of piston 
340 will forse fluid from cylinder 342 under prgssure 
through conduit 344 and with valve 396 in the position 
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ilusteated in T IG. $ to conduit 346 and then to hydedulic” 


lines 348 which ead to the wheel cylinders (not shown) 
of the veliicle’s braking system. ‘Thus it will be seen that 
movement of pistons 334 and 340 to the right, viewing 
FIG. §, will cause opstation of the vehicle brates. 

As beteinbefors indicated, under normal operating 
conditions of the vehicis, and with the brakes not arplicd, 
pistons 334 acd 340 are in the position illustratcd in FIG. 
B due to the fact that a vacuum exists in both chambers 
328 ard 330. More specifically, suction from the intake 
nianifold 350 of Ure velich: passes threach conduit 332 
330 and thea through passageway 35S4, 


rath epcoarn MG ind veheaen 3E5 to cortuit Abo, 4 


A rotiey Salve 262 of the inti shit unit JE2, theoush 
conduit Od and tees te chamber 328, The esnizcd writ 
fenecally shown at MG 
brake wait 340 i, OF conventany A foray aud compsiees Che 
aforesaid dur hragas 358, Wy steartically t ovalle by means 
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of piston 363 to a closed position wherein the diaphragm 
engages the fixed scat 370 to block communication, be- 
tween passage 354 and conduit 360. The piston 363 also 
controls movement of poppet valve 372 normally main- 
tained closed by spring 374. Spring 375 normally urge? 
diaphiagm 353 to its Open oF unscated position, as illu:- 
trated in FIG. 8. An atmosphere intake is located at 375, 
and introduction of atmosphere into Ue system is-con- 
trolled by valve 372 in a canner now to be described. 
As above indicates, with the parts in “be positions illus- 
trated in FIG. °. the brakes of the veh’> . are non-opera- 
tive due to the fect that suction is {rec to circulate through 
conduit 352 to chamber 330 and then through control unit 
366 to conduit 360, throuch rotary valve 362 to conduit 
364 and then to chamber 328. With vacuum oa both sides 
of piston $34, spring 336 maintains the piston 334 and 


the contacted brake actuating piston 340 in brake release 


position. Upon actuation of brake pedal 300 by the oper- 
ator, pressurized fluid passes through conduit 31S to con- 
duit 380. With the safety valve 306 in the position illus- 
trated, flow of the fluid into the valve is blocked, and 
hence the brake fluid is forced to flow through conduit 
380 into the brake control unit 366. None of the fluid 
from the pedal is allowed to reach the brake actuators 
at 343. : 

Introduction of the pressurised fluid to the brake con- 
trol unit 366 causes actuation of piston 36S to move dia- 
phragm 358 to its closed or seated position and to simul- 
taneously open poppet valve 372 in a conventional man- 
ner. This movement blocks communication between 
chamber 330 and conduit 360 and simultaneously allows 
air to enter through inlet 378 through the now open valve 
372 to conduit 360. The atmosphere circulates around 
conduit 360 through valve 362 to conduit 364 and then 
the chamber 328. The introduction of atmospheric pres- 
sure to chamber 323 creates a pressure differential which 
overcomes spring 336 and moves piston 334 and piston 
340 to braxe actuating position. More epecificatty, the 
movement of piston 340 in cylinder 342 forces the brake 
fluid through conduit 344 and safety valve 306 to conduit 
346 and hydraulic brake lines 343 to actuate the vehicle 
brakes in known fashion. 

In order to insure that there is always an adequate 
supply of brake fluid in cylinder 342, conduit 324 con- 
nects fluid reservoir 3204Q the cplinder 342, it being im- 
portant to note that the inlet 3S2 to the cylinder 342 is 
located behind the forward portion of piston 340. Piston 
340 is provided with a one-way valve 384 which enables 
fluid to pass throuch the piston from left to right, view- 
ing FIG. 8, but which blocks flow of fluid through the 
piston from right to left. Thus, during operation of the 
piston 340, the suction created thereby in cylinder 342 
sucks fluid throuch conduit 324 from reservoir 320 into 
cylinder 3412 on the rear side of piston 340. During the 
return stroke of piston 349, the valve 384 allows fluid 
to pass through the piston, thereby insuring that there is 
always a full supply of fluid in the cylinder for brake 
actuation. 

Since the structure and oreration of hydraulic pressure 
switch 308 and anti-skid unit 312 are identical to that 
already described in connection with the first form of my 
invention, it is not thought that further description is 
necessary. Ht will be noted however, that where the op- 
erator applics more brake pressure than is required for a 
particular road surface, the vehicle wheels will lock, 
whereby the same structure and operational sequence will 


* eatise rotary valve 362 to be moved to a positioas wherein 


conduit 260 becomes blocked and conduit JS2A becomes 
open to allow sastion from manifold 330 to be introduced 
Ihrauch conduiy 364 ty chamber 328, whereupon spring 
416 will once again take over to release the brakes, The 
same mo dtabhatin: section 9s aforetescrilyead will take plive 
tet beets pelig Pe SSEe SM itvh 304 eventually readers the 
antishid: inoperative. a8 

Tn accondinge with my inveation it fs crucial that the 
entire (uake pressure be contiotigd by the antisbid wast 
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‘ and that no fluid be conducted directly from the foot mounted on shaft 404 is a reverse switch com 426 com- 
é pedal to the wheels. Means are provided to insure that prising a circular plate 428 having 3 spiral gam portion . 
: brake pressure will not be lost should there be 2 loss of 430 mounted thereon, and further having an outwardly 
: suction. This is accomplished by safety valve 306. More — extending pin 432 located adjacent the end of cam track s 
specifically, conduit 3528 is connected to the suction. 430, A cam pin 434 extends radially from shaft 404 and 
conduit 352 whereupon as dong as prope’ suction exis!s js adapted to cooperate with the spiral cam track 430 to : 
- in the system, pis'on 386 is maintained in the position determine the axial position of shaft 404. Expressed.differ- e 
lustrated in FIG. S against the action of spring 383. In ently, when shaft 404 is rotating in 3 counterclockwise 
; this position, conduit 344 is in communication with cva- direciton when viewing FIG. 12, cam pin 434 will ensace 
. duit 346, but conduit 380 is blocked at its extremity ad- yy ths stop pin 432 at the low point on the spiral track 430. 
jacent the safety valve. Should suction be lost in the sys- With the parts in this position, shaft 404 will assume the 
: tem, spring 383 will become effective to move piston 386 position illustrated in FIG. 9 wherein the exiremity of the 
upwardly, thereby blocking the communication between shaft is in engagement with contact button 412, it being 
conduits 344 and 346 and at the same time providing understood that spring 422 is somewhat stronger than 
communication between conduit 380 and conduit 346. 13 spring 416, whereupon the extremity of shaft 404 vill 
‘ With the safety valve in this position, the brakes are di- actually enter into enlarged portion 419. Upoa clockwise ; 
rectly controlled by operatior of pedal 300 since the rotation of shaft 404, pin 434 will ride up the spiral can 
“ entire power unit Is MO oy pas.-d. : . track 430 until it reaches the high end of said track acd 
: A one-way check valve 390 is located in conduit 352 engages the opposite side of stop pin 432, as illustrated in 
3 adjacent the intake manifcld 350 since without some back+ 99 FIG. 10. In this fosition, shaft 404 has been moved to the 
: fire of the «aicle engine would cause an explosive pres- right (when viewing FIG. 10) against the action of spring 
ai sure tu be introwuced to the power unit, which would be 422 sufficiently for the end of said shaft to becoms com- 
i undesirable for obvious reasons. pletely withe sawn from enlarged portion 410. Since she 
Referring once again to FIG. 4, It wil be noted that = annular shoulder 412 prevents the contact button 414 
should the vehicle move in reverse, the direction of rota- og from rioving out of enlarged portion 410, it foilows that 
og tion of drive shaft 142 will likewise be in rovers’: thus “the end of snaft 404 becomes disengaged from contact 
causing reverse rotation of flexible shaft 164 and shaft button 414, as cle-tly illustrated in FIG. 10. Also mounted 
' 168. Reverse rotation of shaft 163 will, in turn, bg hoes on shaft 464 is a washer 435 having a radially extending 
' reverse rotauion of drive gear 170 and cam gear oo contact arm 433, the purpose of whieb will hereinafter be 
' causing pin 223 to leave stop surface 227 and MOve 39 described. As will be scen most clearly in FIG. 10, the 
: toward stop surface 225, which, as previously described, washer 436 is mounted on shaft 404 adjacent the flat rear 
.t causes gear 222 to slide on shatt 203 in a direction away surface of cam 426, it being understood that shaft 404 
} — partition 180 ry sy oe and jae ye weed may freely rotate within washer 436. A cam thrust washer - 
| the governor control and anti-sk! means. Even tnhoug) 440 comprising a peripheral ring portion 442 and bent 


it is possible that very slow reverse movement of the vehi- 
cle might not be sufficient to cause movement of cam gear 
922 to activate ths 5548508 contrc!, ths foot ret ains that 
there is always the possibility and even likelihood that 
reverse movement of the vehicle will activate the gover- 
por control even though no skid condition exists. Since 
there is no practical need for any anti-skid means when 
the vehicle is moving in reverse, and since the activation 
of these means when not necded might even result in the 
loss of some stopping distance, it has been found de- 
sitable to provide means for rendering the governor con- 
trol and anti-skid ineffective and inoperative when the 
vehicle moves in reverse. : 

Referting to FIGS. 9 through 12, a somewhat modi- 
fied anti-skid unit is shown generally at 400. Unit 400 
is basically the same 3s skid-sensing and control means 24 
hereintefore descrited except that a reverse cut-off switch 
has been incorporated i the-unit to prevent energization 
of solenoid 18S when the vehicle drive shaft is in reverse 
and flexible shaft 164 correspondingly rotates in a reverse 
direction. The resers: cut-off switch, shown generally at 
402 (FIG. '9) comprises a shaft 404 slidably coupted to 
shaft 164 as at 495, in the same mannet that sfiaft 168 
was drivingly engaged to exible shaft 164. Shay 404, 
which is constructed of any elestrically conductive metal, 
is journalled in bore 403%, said bore having an enlarged 
end portion 419, it bring understood that the larger di- 
ameter of portivn 310 results in the presence of an an- 
ular shoulder 412 at the extremity of hore 404. Slidably 
mounted in portion 410 is a contact button 414, said 
bution being resiliently urged toward bore 494 by micans 
of spring 416. The opposite end of spring 416 resiliently 
engages a contact cup $18 having a terminal 420 extend- 
ing caially therefrom. 

Adjacent ils opposite extremity, shaft 404 has fixestly 
mounted thyreot the sforedtesceined drive cove 170, said 
pear micshing with Cm sete 
before deer SN series S22 et tags washer 424 to nor 
mally utre shaft 404 to the left when sicwins FIGS. 9 
and 10, ties ct ine the eint of shaft V4 to esters onto 
colaciead portion 314 wal, therefore, inte cotavenent with 
contact Button 414, ay ihusteated in PIG, 9 Loowly 
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2 404, cam 426 will Cattve the shaft 


marginal lugs 444 resiliently engages the opposite face 
428 of cam 426, whereupon to resiliently urge cam 42 
into engagemect with wather 436 ond ot the cams: time to 
impart a sufticient frictional drag on cant 426 so that 
movement of shaft 404 will not impart corresponding £0- 
tary movement to the cam until pin 434 moves into en- 
gazement with stop pin 432, The thrust washer 449 has a 
radially extending spring arm 445 that is secured to the 
housing 176 by any suita le means, such as by having the 
end of the spring arm elamped-tctween adjacent portions 
of the housing, as illustrated in FIGS. 9 and 10. 

The operation of reverse switch 402 is as follows. As- 


‘suming tbat shaft 404 is being rotated in a counterclock- 


wise direction, which for purposes of this description cor- 
responds to forward movement of tis vehicle, the switch 
will, as afore statcd, assume the position illustrated in 
FIG. 9_wherein. shaft 404 is making engagement with 
contact button 412. With the parts in this position, and 
assuming that a skid condition commences to exist, caus- 
ing cam gear 222 to close switch 234, current will flow 
through line 252 to terminal $20 through contact cup 418, 
spring 416, contact button 414, and then to shaft 404, 
which as previously described, is in engagement with con- 
tact button 414, Shaft 404 is in turn in electrical engage 
ment with washer 436 and its cadially extending terminal 
433, both directly and through the engagement of pia 434, 
which in turn engages cam 425, which in tucn bears against 
washer 436. Thus, the flow of current is throuch terminal 
arm 438 and then to line 262A, which connects to ground 
as at 264. This, along with ling 256, completes the circuit 
to solenoid 1838 in order to’crergize same and render the 
governor control effective, all in a manner hereinbefore 
described, On the other hand, should the velicl: move 
into reverse, thas resulting in chackwise rotation of shalt 
$04 to fetract amd bee 
come divgng iced frou contact button 414, as iMusteated in 
BIG. 10, thay intreeupting the connection to ground and 
preventing Ct, ie aed Sh solace 183, Te will thus be 
seen that whenever the sehiche and its drive shaft moves 
in reverse, the Cevetse cut-oll switeh 402 will automatically 
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emor control from coming into play. Thus, the vehicle 


“brakes will always be under normal and direct control by 
the operator whenever the vehicle is moving in reverse. 


While there is shown and descrited herein certain spe- 
cific structure embouying the invention, it will be manifest 
to those skilled in the art that various modifications and 
rearrangements of the parts may be made without depart- 
ing {rom the spirit and scope of the underlying inventive 
concept and that the same is not limited to the particular 
forms kerein shown and descrited except insofar as indi- 
cated by the scors of the appended claims. 

Iclaim: 

1. An anti-skid device comprising a valve for control- 
ling the relief and application of brake pressure, and con- 
trol means responsive to skid conditions for actuating said 
valve, said control msans capable of producing only a 
limited actuating movement and said valve comprising a 
rotary valve member adapted to alternately connect a 
brake control conduit to first and second passages main- 
tained at diferent fluid pressures, said valve member 
comprising an elongated rod, first and second axially 
spaced-anart passageways through said rod, each of said 
passageways having a cross-section elonzated in the 
axial direction of a length exceeding the diameter of said 
rod, said passageways being angularly displaced from one 
another atout the circumterence of the rod by less than 
45°, szid rod in oné position adapted to connect said 
conduit with said first passage while sealing said second 
passage, and in a second rotfry position acapied to con- 
ect said conduit with said second passage while sealing 
said first passage and means connecting said valve mem- 
ber for rotary movement between said positions in re- 
sponse to said actuating movement of said control means. 

2. Valve meons for use with a vehicle wheel anti-skid 
system in a vehicls brake system having a trake fluid 
source, a vehicle wheel brake operating actuster cylinder 
in uid communication with said brake Suid source, op- 
erator controlled cieans for applying pressure to said 
vebicle wheel brake operating actuator cylinder, said vebi- 
cle wheel anti-skid system being interposed between said 
vebicle wheel brake cperating actuator cylinder and said 
operator controlled means end including means for sens- 
ing a predetermined deceleration of the vehicle wheel, 
means for controlling the valve means, means for allter- 
natcly applying end relisving the brake Quid pressure ap- 
plied to the vebicle wheel brake operating actuator cylin- 
der, said means for alternately applying and relieving 
the brake fluid pressure applied to the vehicle wheel 
brake operating sctuator cylinder including a piston 
cylinder, a pressure operated piston mounted in said 
piston cylinder and means for connecting one side 
of said piston aliernatcly 9 a first fluid pressure 
source of a second fuil pressure source said last nomed 
means including said valve means, said valve means com- 
prising a first conduit fluidly connected to the first Muid 
pressure source and a second conduit Nuilly connecfd to 
the second fluid pressure source and a third conduit fluid- 
ly connected to the piston cylinder, a rotatable member, 
said member being formed with a first bore and a second 
bore, said member being mounted fluidly to connect the 
first fluid pressure source to said third conduit through 
said first bore and first conduit in a first member position 
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vide, in intermediate positions between said first and sec- 
ond memter positions, for simultaneous fluid connection 
of both of said fluid sources with said third conduit. 

3. Valve means as set forth in claim 2 wherein said 


_member is a rod and said bores are axially spaced along 


said rod and said first conduit is aligned with and in 
fluid communication with said first bore and said second 
bore is cut off from fluid communication with said second 
corduit in the first member position and said second con- 
duit is aligned with and in fluid communication with said 
second bore and said first bore is cut off from fluid com- 
munication with said first conduit in said second member 

position. ; 

4. Valve means as set forth in claim 3 including a pin 
secured to one end of said rod, the means for controlling 
said valve means being operatively connected to said 
pin whereby upon actuation of said control means said 
pin is moved thereby to rotate said rod from one to the 
other of said positions. ; 

5. Valve means as set forth in claim 4 including a 
housing, said rod being rotatably mounted in said bous- 
ing, said housing having formed therein first, second and 
third chambers, said first conduit being fluidly connected 
to said first chamber, said first bore being fluidly con- 
nected to said first conduit in said first member position, 
said second conduit being fluidly connected to said second 
chamber, said second bore being fluidly connected to said 
second chamber in said secoad member position, said 
third conduit being fluidly connected to said third cham- 
ber, said first bore being fuidly connected to ssid third 
chamber in said first member position and szid second 
bore being fluidly connecied to said third chamber in said 
second member position. 

6. Valve means as set forth in claim 5 wh ‘cin the 
second fluid “pressure is higher than the first fluid pres- 
sure and the meaus for controlling said Valve means holds 
sai¢ rod in the second mamber_position until the sensing 
means bas sensed the predetermined deceleration of the 
vehicle wheel after which said rod is rotated by said con- 
trolling means altemately between said first and second 
member positions. . 
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ACCELIRATION RESPONSIVE DEVICES FOR vacuum system of the vehicle is utilized, but wherein the 

e) " . ANTISKID UNITS “ * Joss of vacuum in no way interferes with comtrol of the 
rt Frank A., Pertino, North Attica, Mass, IE 4N by ychicle brakes by the o¢erator, 


mesoce asyizamicnls, to Vise Sinter Company, New York, 5 


N.Y. 2 corporation of New Jersey A further object of my invention is the provision of 


Orininal zpelicziion Now. 2, 194, Ser. No, 109,350, now anti- tid means that is readily and casily adaptable to 

Patent No. 3,523,224, ated dune 13, 1997. Divided aad existing vehicles. “ 
this application «us. 5 1966, Scr. No. 591,676 Another object is the provision of a novel and improved 
Int, Cl. Bode 5/24 to reverse cut-off switch that autosratically renders the anti 
US. Cl. 303—2 ’ 4Claims , skit means inoperative when the vehicle moves in reverse. 
cencennanentennecemeresat Still another object of my invention is the provision of 
: . . Fer ‘an anti-skiu system for automotive vehicles and the like 
ABSTRACT OF THE DISCLOSURE having means which are durable and eflective in ofer- 
An 2nti-skid brake sysiem in which a sensing means 15 tion and which are feasible and practical toth from an 

for sensing when a skid cocdition begins is caused to ac- economic and manufacturing standpoint. 

tivate a wheel spoed-sensitive dovice that takes Over con- ‘ Other objects, features and advantages of my inven- 
trol of the brake pressuce vatil the skid condition ends. tion will becom: apparent as the description thereof pro- 
The sensing means is a6 inertia-respomsive mcans that ceeds when considered in connection with the accompany- 

. senses a sudden change in the speed of rotation of a 20 In3 illustrative drawings. 

; wheel at the commencement of skid conditions. The con- In the drawings which illustrate the best mods pres- 
trol of the brak= pressure is taken over completely by a ently contemplated for carrying out the present invention: 
mecbanical governor ¢riven dependently with the wheel. FIG. 1 is a diagrammatic view, in perspective, of the 

| : The governor thea cenirols th: brake pressure in a hunt: assembly utilized in my nonpowec unit, with portions be- 
. ing oc modulsting manacr, for an extended period, uatil 25 Ing broken away for purposes of illustration; 
; such control of the braxes is ended by a reset means FIG. 2 is an elevational view, in section, of a portion 
j that responds to slowing of ths vehicle toa predetermined of the overall assembly illustrated in FIG. 1; 
| speed. Preferadly, the reset means is a brake-pressure- FIG. 3 is an enlarged fragmentary sectional elevation 
seasitive device which senses reduction of brake pres- of 2 portion of the brake-actuating means illustrated in 
sure to 2 predetermined level which the governor can 30 FIG. 1; | ; : ; 
produce only whea jit slows to the predetermined speed. FIG. 4 is an enlarged fragmentary sections! elevation 
a ; illustrating certain details of the anti-skid unit and the 
Ae ‘ cg tas Ae Ocive means therefor; 

This is a division of szzlication Ser. No. 409,350, filed FIG. 5 is an enlarged sectional elevation of the cam 
; on Nov. 2, 1964, and entities Braking System and Anti- 35 gear and solenoid-actuating switch which form a part 
! skid Means Therefor, now U.S. Patent No. 3,325,226. of the anti-skid unit; 

The present invention relates geacrally to braking sys- FIG. SA is an enlarged fragmentary perspective view 
| tears for automotive vehicles and the like and is particu- of tiie cam gear, eee : 
' ° Jarly concerned with the provision of novel and improved FIG. 6 is an enlarged section taken on line 6-—6 of 
t anti-skid means. 40 FIG.2; . : : 

i It is well Known that a skid condition may be encoun- FIG, 7 is a diagrammatic view, in perspective, of my 
; tered by a moving vehicle where the brakes of the ve~ anti-skid means in combination with a power brake wait, 
t hicle arc applied so hard that the vehicle wheels tend portions Eeing broxen away for purposes of illustration; 
rs to lock. Quite obviously, other factors affect the com- |. FIG. 8 is an elevational view, in section, of the power 
i mencenicnt and existence of 2 skid condition, such as the 45. brake assembly illustrated in FIG. 7; 
: condition of the surface on waich the vehicle is moving, : FIG. 3 isan enlarged fragmentary sectional clevation 
i the speed at which the vehicle is traveling, etc. However,’ illustrating certain details of the anti-skid means and the 
: it is possible for a vehicte to conimence a skid even where reverse cut-off switch in combination therewith; 
, the surface on which the vehicls is traveling is not wel 54 |. FIG. 10 is an enlarged fragmentary sectional cleva- 
; or icy ard even where the vehicle is traveling at moderate tion of the reverse cutoff switch per se; 
i speeds, if the vehicle brakes sre apalied too hard. Since FIG. LL is a fragowentary section taken on line 11—11 
, alt control of a vehizte is lost while the chicle is in a of FIG. 9; and 
: skid, viits increasing the eangzet of serious accident and FIG. 12 is an enlarged exploded perspective view of 
: personal injury, its obviously highly desirable io prevent 55 the reverse cut-off switch Fer sc 
& or reduce shidding whilz at the same time enabling the 53 According to one aspsct of my invention, a sensing 
, vehicle to coms: toa complete sinp as quickly 23 possible. - misans for sensing when a skid cSadition degins is caused 
; Itis therefore 3 piimary olicct of the present invention to activate a wheel specd-sensitive device that talcs over 
ais to pidvids 20 improved braking sysien wherein opera: control of the Urake pressure until the skid .ondition 
if tion of the brakes is Under control of the velicts OpTAtOF Eg ends. Advanta zcously, the sensing micans is an inertia 
1’ until a stid condition comammcnces (0 exist, at which tare TESPONSEVE NICINS that sences a sudden change in the 
; 2 anti-skid meaas qutomaticslly (ve over compizte control speed of rotation of a wheel at the co;nniencement of 
. r of the brakes and maintain said control wand danzer of shid conditions, This incrtia-responsive device cocs not 
‘ ghidJing no loner evists, Wherenpon the brakes are te control the brake pressure itself by repeated ‘action duce 
turned to nosuial caricol by th: epeetor, 63 ing the skid condition, as has been attempted by the prioe 

Anothic objcct of my ination b the provision of , * act. Instead the control of the brake pressure is taken 
9 eMicicnt ant casitive canteod Mmeags for the varios OBIE over completely by a gusecrnor driven dependently witls 

tions of the systeas, Which have usefulness in other tees the wheel, advantasvously a mechanical governur, The 

of sy sicans a8 Well, guveriog Unrn conifers ste Siahe peewere in a hunting OF 

Ts Another object of my insentina is the proviion of zo inodulatiag manner, for aa extended period, woul such 
; novel ant improved artis id any ais equally adaptable contiot vf the brakes is ended by a reset means that (¢- 
ty so calla powet Inabes, as well as Qunparct brakes. sponds to slowing of the vehicle to a predetecuined 
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* speed. ‘Preferably, the reset means fs a brake-pressure- 
sensitive device which scnses reduction of brake preswure 
toa predetermined level which the gov senor can produce 
only wien it slows to the predetermined sy eu. ¢ 
This separation of the initiating and ceatrolling fune- 
tions is an exteemely important fezture. The initiating 
device must necessarily have a restraint (2 prevent opera- 
tion when the vehicle mecely decelerates normally. T have 
realized that such a restezint prevents the device from 
being atic to effectively regulate the drake pressure duc 
to Jack of sensitivity. The governor, after it takes overt 
control, is {rez of such resieaint and therefore can have 
mwuch greater sensitivity with the resale that the brake 
pressure can te much more accurately regulated. 
The resit device is also of critizal importance because 


o 


at low speeds, ¢.5. below 10 m.p.h., the sovermor forces | 


- ean tecome so diminished that the governor can bchave 
cotirely as if the vehic!s were skicJins, though not, there- 
by totally relieving ths brake pressure, The reset device 
can 2ct tefore this occurs, whereby normal control is 
regained. 

A further aspect of my invention conceris the realiza- 
tion that a predetermined level of trake pressure, €.5. the 
minimus brake pressure at which skidding of tke vehicle 
will occur on ice, cencrally between 100-150 p.s.i. for 
conventional automoditss, can te utilized to determine 
the sztting for the trake pressure-sensitive reset device. 
Thereby, only at the time when skidding is no longer 
possibls will control be taken away from the anti-skid unit 
to return 
pressure-sensitive Cevice, particularly when takisg the 
form of a brake fluid pressure-sensitive switch, is useful 
with anti-skid systems genzrally, though of particular uss- 
fulness ia the system desccited stove. 

Advantageously, the brake pressure-sensitive switch Op- 
erates 20 electrical system, preferably a emlenoid, to re- 
ctore normal beaks eczration, and it can be employed 
to bring the dati-skid: unit into readiness whenever the 
operator applies his brakes, as well as to stop the anti- 
skid unit from acting when skid conditions have ended. 

Another aspect of the invention conceros the control 
of the governor. In normal operation of the brakes, the 
governor is preveated from influencing the brakes, but 
once activated, ¢.g. by the inertiq-senaitive device, it is 
made continually to act, even, when the vehicle wheel 
speeds up after ihe trakes have been initially relisved. A 
controlling or restraining member, preferably a solenoit 
is employed to achieve this opcration, with the control- 
ling member held stzadily from interfering with the gov- 
ernor until the reset device operates. In the case wheve a 
rotary weieht mechanical governor is entployed, a plunger 
can normally restrain ths governor and a solenoid, ini- 
tially under the costrol of the inertin-responsive device, 
can pull beck the plunger lo free the governor, where- 
upon the plunger can oferate a switch to misintain the 
solenoid engrgized, and at ths end of skid conditions 
the reset device can de-energize the solenoid to once again 
restrain the goxernor, - 

Anothee aopect of the invention is a fluid valving sys- 
tem thee rescands to the governor to increase and de- 
crease brake pressure. Advantazcously, Ure valve, dis- 
charcing to A berks control conduit, is moved by the 
foveraor alizrnately betseca two rasitions to coancet Iwo 
prssages for fluid at Uilereat pressures to the con.tuit. 
This causes the brake pressure lo rapidly vary ia a mod- 
vlating of hunting manner, (0 Keep the Leake pressure 
at masinune valess whils presenting Siding. The arean 
stout which the presste modulates changes a6 the stip: 
peciness of the road chances, due to the effect such toad 
chances have upon the coverner, : 

For ure ina cloreseciscuit hiydeaubic systens, the direct 
control of the Lrakes is achicved, acconting (9 the in 
vention, By an itebhaion valve ttt eoationally scaly the 
heel brabe frou the canted of the apeater, amd a 

_ Watiable volume chamber, Cus piton aid cplindst, for 


the brake system to nonnal operation. This 3 
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relieving and reapplying brake pressure to the wheel, the 
piston modulating about a mean determined by the modu- 
Jating pressure conditions of the brake control conduit, 
Advantascously, the piston, at (he position where it allows 
full pressure, can operate the isolation valve, Then the 
ficton being spring loaded to that position can also pers 
form a pressure-limiting (unction, limiting brake pressure 
to e.g. 1,000 p.s.i., thouch the operatoc is capable of 
applying twice that much, I normat operation the brakes 
function 25 well at 1,000 p.s.i. as above, and by so limit- 
ing the brake pressure, less pressure is present to be re- 
lieved whea a skid occurs, which enables faster action and 
allows the relief chamber to te smaller. 

In other, brake systems the brake control conduit can 
control 2 power unit, of in the case of air brakes, it can 
“directly control the brake actuators associated with the 
wheels. Re: ? 

Furthermore, according to the invention, T have pro- 
vided advantageous and improved constructions of the 
various orsrating componcats and sub-systems which can 
best be descrited with reference to the drawings. 

Referring now to the drawings, and more particularly 
to FIGS. 1-6 thercof, a closed hydraulic circuit braking 
system employing my novel and 1: 2roved anti-skid means 
in combination with a so-called nonfower brake will be 

eseribed. The over-all systzm, generally designated as 10, 
comprisés brake pedal 12, master cylinder 14, brake- 
relieving device 16, bydraulic pressure switch 18, relief 
actuator means 20, conduit valve means 22, skid-sensing 
and control means 24, and anti-skid unit drive means 26, 

Referring to FIGS. 1 and 2, the brake pedal 12 is of 
conventional construction and comprises beli crank 23 
pivotally connected to a suitable support on 
(not shown) at 30 whereupon depression of pedal 12 
causes bell crank 28 to rotate in a counterclockwise direc- 
tion around pivot point 30, thus actuating connecting tod 
32 pivotally connected to bell crank 23, ag.at 34. Rod 32 
carries at its cther extremity o piston 16 which functions 
to pump oil or other suitable Quid from master cylinder 
14, all in. a well-known manne. Specifically, master 
cylinder 14 bas an upper reservoir 3S which communi- 
cates with lower chamber 40 by means of ofening 42 
whereupon a full supply of oil is always present in the 
chamber 40 to te pumped by actuation of pedal 12 anJ 
piston 36, : 

Fluid pumped from master cylinder 14 passes through 
a conduit 44 coanected at one of its extrenitics by suite 
able couplings 46, 43 to chamber 40 of master cylinder 
14 and at its other extremity by a suitable coupling 50 
to the brake-relieving device generally designated at 16, 
which incorporates an isolation valve. More spzcifically, 
coupling 50 is connected toa second coupling 52 which is 
threavedly attached to block 54, said block having a tore 
$6 extending longitudinally therethrough into comniuni- 
cation with aligned longitudinally extending bores 53 and 
60 in couplings 52 and 50, respectively, 

As will be seen most clearly in FIGS, 2 and 3, coupling 
$2 is provided with an internal shoulder for receiving 
positioning spring 62 which positions isolation valve ball 
64 adjacent valve seat 66, tending to close with slight 
force the bore of passageway £6. During normal opera- 
tion of the vehicle, ball G4 is maintained ia its unscated 
position, as itlustrated in FIGS. 2 and 3, against the 
action of spring 62, by means of spriny-torded actuator 
piston 6S having a reduced extension 70 in cagagement 
with ball G4. Suitable O-rings of the like 72 ate proviced 
to insure a tight sliding fit bewween piston GX and bore 
$6 wherchy said piston eflectively blocks further flow 
pf Muid thinust bore $6. ; 

Mock £1 is provistest with a pai of oppositely divporsd 
passageways 74 and 76, it being feted that srid passages 
Ways Cudatnicaty With bere ou pried behind Valse scat 
Ch, whereupon when ball G4 is int its closed partition in 
easasement With valve sal 66, Heid in Coombe 44 Crone 
the master eplintee will be blocked befure teaching the 
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> passageway 74 and 76, Passageway 74 conmmunicates 
sto with hydraulic pressure reset switch 13 foe reaons herein- 
<= after to be described, whils passaceway 76 communicates 
-* by means of suitadls couplings with conduit 73, which in 
tum communicates with the hyJeaulic brake lines 30 
~'Teading to the wheel hydraulic actuator cylinders (not 
shown) of the vehicle to actuate the brakes in well-kKeown 
fashion. Thus it will be seen that with (> parts in the 

i. positions itustrat:d in FIGS. 2 and 3, and particularly 
+ with piston 6¥ in the position illusicated, brake pedal 12 
controls actuation of the vehicl: brakes throush a dircct 
z:‘bne. This is th: normal opersting conJition of ths vehicle. 
-. The acturior for the relisving device 16, generally 
2 «designated 2t 20 (FIGS. 1, 2) controls the movement of 
“piston 68 and hence ball 64. This actuator comprises a 

- housing or cylicd:: $2 having a larg: piston $4 slidably 
mounted therein, said piston having suitable seals $6 at 
its outer periphery to insure that the piston $4 will make 

a tight sliding fit within cylinder $2 whereby no leakage 

. will exit around the pision. Piston 84 is threadedly con- 

- nected, as at $8, to the afcrementioned small hydrautic 
piston 6S, whereugon movement cf large piston $4 causes 

~ corresponding movement of piston 63. Housing 82 is 
£ secured to block 54 by any suitaSle means, such os screws 
90, 2nd the adjzeent end wall 92 of the housing $2 is in 
ii*free communication with atmosphere, as by ports 94. 
t° Suitable air filters, such as shown at 935 in FIG. 1, may 
~ be associated with the parts $4, It will thus be seen that 
the chamber 95 located on one side of large piston £4 
fs always at atmospheric pressure, while chamber 93, 
- Jocated or the oposite sidcrof piston 84, may either be at 
atmosph =: pressure or it may be vacuum charged, as 
‘-. will bereinalter be described in morse. detail. When the 
chambers 96 and 9S are both at atmospheric . pressure, 
spring 100 resiliently urges cistens S4 to the position illus- 

- trated in FIG. 2, it being seen that the piston $4 has 
moved to the sight cs far 2s it cam go. In uhis position, 
the piston 6S has also been axially moved to ths position 
illustrated, in which position extension 70 (FIG. 3) has 
ensased ball 64 to unseat it from valve scat 66. Thus, 
where chambers $5 and 93 ace both at atmospheric pres- 
sure, the vebicl: brakes are under the complete control of 
the brake pedal 12. However, when chamber 9S is 
vacuum charged, the pressure differential between 
chambers 96 ard 9S is suflizient to overcome spring 109, 
whereupon piston $4 will move to the left, viewing FIG. 2, 
thus causing corresponding moventent to the left of piston 
6S. This in turn enables ball 64 to seat against valve seat 
66, by means of spring G2, thus blocking the bore $6 and 
preventing actuation of the brakes by means of brake 


pedal 12. As pistons $4 and 63 move further to the left, 


duc to the presence of a vacuum or even a partial vacuum 
in chamber 9S, hydraulic pressure in lines 78 and $9 and 
in the spring-loaded brake actuators associated with the 
vehicle wheels will be rellewed, dus to the fact that the 
fluid is now free to back up into that portion of bore $6 
that has teen vacated ky movement of pision 6S to the 
Jeft. It will therefore be szen that by introducing a vacuum 
of partial vacuza to chamber $3, fluid pressure in lines 
73 and $9 will automatically be rclisved, thereby relicy- 


ing the brakes. Hy the same token, as soon as atmosphere © 


is again introduced to chamber 93 to equalize the pres- 
sure in chamber 95, the brakes can once again be fully 
actuated by the pedal 12. Tt will be apparent that the 
amount of vacuunr introduced to chamber 93 will de- 
termine the anivent of reduction in brake pressure, More 
specifically, th: creator the vacuunr that is introduced to 
charater 98, th: cecatee Will be the movement of piston 
$4 to the left (sicwing FIG. 2) and at the same time 
there Wil be cicates masemsot ef piston 6S bo tes belt, 
thas vacating mre Of bore £6 ant pavsiting crouter telicl 
of the hydraulic brake pressure, Sinutanty, given a centsin 
smount of rhe due toa eerttio wont of vacua, then 
decteass tn the smount of vacua will ingiise the hy 
Veaulis Wrake prevure dus to movement of the ‘pistons 
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to the right. The ability of my systent to provide varying 
desrecs of relief and restoration ef brake pressure while 
the brake pedal remains isolated from the systzm is an 
iinportant and advantageous feature, : 

Ie will be noted that durin normal operation of the 
system, as heretofore described, i.c., where atmospheric 
pressure cxists in both chambers 96 and $5, the piston 
63 will Curction as a pressure limiter in the system. More 
specifically, since the piston 68 is ecsiliently heid in the 
position illustrated in FIG, 2 by means of spring 100, 
it will back of€ when excess pressure is applicd by foot 
pedal 12. In practice it has bsen found that in a conven- 
tional automobile pressure above 1,060 p.s.i. or at least 
above 1,500 p.s.i., depending on the type of vehicle, is 
unneeded for normal brake operation and hence spring 
62 and 100 are preferadly caliorated so as to enadle ball 
64 to seat when pressure in excess of that needed is 
introduced, thus preventing introduction of excessive pres- 
sure to the brakes. It will be obvious that the springs may 
be calibrated so as to provide a limit at any sciccted pres: 
sure, PTS ter § c 

The means for introducing either atmospheric pres- 
sure of vacuum to chamber 9S and for modulatiag the 
degres of vacuum thercin will now be dcescrited. 
Referring to FIG, 2, it will be seen that cylinder housing 
$2 is provided with an opening 102 in communication 


:-with chamtcr 98, which opening communicates with a 
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brake control conduit 104 that in turn connects with the 


conduit valve, generally designated at 22. More specifcal- 


ly, there is provided a housing 106 having an upger por- 
tion 103 which houses the skid-sensing and control 
means 24, and 2 lowcr portion 110 which houses the 
valve 22, The lower housing 11C comprises an inner 
chamber 112 having a partition 114 definiag a vacuum 
pessage 116 and an atmosrhere passage 113. More 
specifically, vacuum passage 116 is in communication, by 
mans of passage 11¥, wah the intake nianwolg 120 cf 
the vehicle. Thus, suction is constantly being applied to 
the passage 116. The passage 118, on the other band, is 
in communication with atmosphere ‘hrough port 122, to 
which a suitable air filter 124 may te attached, ‘€ de- 
sired. A rotary valve 126 is mounted for rotation in hous- 
ing 106, it tcing noted that valve 126 is an elongated rod 
that extends vertically through upger partition 123, the 
aforesaid partition 114, and is journaled in tottom wall 
130, the partition and wall being integral parts of a 
unique molded housing of anti-friction plastic, The valve 
126 is provided with a pair of passageways or bores 132 
and 134 extending diametrically therethrough, said bores 
being vertically spaced from each other, ond having 
elongated cross-sections in the axial direction, longer 
than the diameter of the rod, Bore 132 is associated with 
passage 116 and tore 134 with passage 118, The bores 
arc angulart, détposed with respeet to each other, as 
shown most clearly in FIG. 6. Thus, with the rotary 
valve 126 in the position illustrated in FIGS. 2 and 4, 
bore 134 is fositioned so as to allow free passage of 
atmosphere from passages 122 and ILLS, bore 134 and 
chamber 112 to brake control conduit 104, whereby at- 
mosphere will Now into chamber 98. At the same time, 
duc to the angulae dispiacement of bore 132, passage 116 
will be cloxd by valve 126, thus preventing suction from 
manifold $20 and pasiage 119 from coming into contact 
with chamber £12 and brake control conduit 104, Ie wiil 
be understuod that the only avcess from passage 116 
and 118 to chamber 112 is through valve 126 and more 
Specifically, the Gores 132, 134 thereof, Should valve 126 
be rutated by means heecinaher to be described, it will 
be sien that communication between passage TIS and 
Chamber Li2 will eventually be blocked, thus inteceupt- 
jis the Now of atmosphere to brake control conduit 104, 
wirite at the same time passe EEG will be te Custis 
cation with chamber TO2, whereupon a suction will bs 
applied Mheaugh beake control conduit 10b to chan 
ber 9S, 
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Its important to rots thie use of a rotary valve such 
as valve 126 is exteenicly advantasecous where passace of 
a vocuum and atmospheric pressure, of more generally 
two difcrent pressures, is teins controlled due to the 
fact that the pressure diizreatial olfers a minisaum of 
resistance to the turning movement of the small diam- 
eter valve. This is contrasted to a tecipsecal of pogret 
tyre wernt wherein movemcat of the valve is much more 
resisted by pressure cifcrential, 

As kereittecfore explained and deserited, introduction 
of 2 vezuum or pariial vacuum to chamber 98 avto- 
matically tends to refease brake pressure on the vehicle 
wheels. It hos teen found in ceastics that an angular dis. 
placernent between tores 132 and 134 of approximately 
37.5° gives best results in the oferstion of my system, 
aod it will be urncerstcod that rotary valve 126 may not 
always be fositionsd so 2s to completely open or close 
the tores 132 ond 134. Thus, diferent degrees of move- 
ment of valve 126 cfiow diferent brake fluid pressures 
to ts exerted on th cit wheels, thus providing the 
proper braki 3 sressures for different road conditions. 
In instacess where the pressure on the beake actuator 
is the same at the beginning of a skid, (lesser 
initial pressure requires tess ecticving), the amount of 
telie{ of the brake pressure dezeads on the amount of 
travel of piston $4 to the left in chamber 93 which in turn 
is dependent on the amount of vacuum introduced to 
the chambs,. Thus, where the vehicle is braked and skids 
on a dry surface which requires a greater brake pressure 
to create a skid condition, lesser movement of piston $4 
to the left, and hence less vacuum, will be required to 
relieve the brake pressure suiiciently to prevent the ve- 
hicle wheels from locking, this pressure being referred 
to as “relzase™ pressure, Conversly, where the vehicle is 
braked on 2 slippery surface such as ice, a lesser brake 
pressure is required to crzate a skid condition, Hence the 
velve 126 sus Cees suctisa passage 116 to the brake 
coctrot conduit 164 foe 2 ionyer initial period to provide 
preatte vacuum to chom:ver 93 in order to move piston 
84 sufficiently to the Ieft so that sufficient relief of the 
brake pressure will be eficcted to prevent the wheels from 
locking, : 

In accordince with the invention after release Pressure 
js attained, with corresponding movement of the piston 
then the governor causes the degree of vecuum in con- 
duit 104 to modulate, which modulates the brake pres- 
sure through a nerrow ranse of intermediate pressures 
above and below the rclesse pressure, without ever re- 
stoting the normal, higher trake pressure until the skid 
condition ends, 

To thus o7erate the valve, the upper extremity of valve 
126 (FIG. 2) is provided with a reduced portion 136 
that extends os throush partition 12S, said or- 
tion 136 having a pia 13S extending therethrough to 
which is attache vd a cis cular FrOjection 180, it being seen 
that os a longitudinal ihrust is exested against projection 
150, the valve 126 will Ge caused to rorate, 

The means for controllies movement of valve 126; 
namely, ths shid-seasing and governor control means and 
the dsive | means therefor, will now be described. Refer- 
ring to FIG, 4, s\id-ssasing and governor control means 
is desiznstid generally at 24, and the drive means theres 
for is Ussiznated cenerally at 28. Refeeriag first to the 
Jatter, the Vehicle dive shaft is shown Mt 142, it being 
unJderstoed that the drive shaft is ditectly conrected to 
ic wheels of th: vehicl: (not showa) whereupon when 
Wie selicle wheels bk, the drive shaft abo locks, The 
Orive shaft drivingly casacss spesconiter gear 140, 
which tn teen is fined to shott E46, which ia tara is drive 
inely connected to shaft 14S by mieans ef a coupling 
Shown at tS), sod stete (45 conscctiog with sprcdhimeter 
wablc G32. Meelis TAG peeiras 
aed in Which the salt $48 os seitably joutaeled, boues 
drivingly cocaped bevel pours P86, 154, iC being aides 
stood tat bevel gear B26 iv hepedd fy Halt HIS wud “evel 
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gear 153 is keyed to shaft 169, whereupon rotation of 


shaft 14S, transmitted thereto by the vehicle drive shalt 
142, is transmiitizu to shaft 160, Shale 160, in turn, is 
drivinsly interconnected, as at 162, to Nexibiz shale 164, 
said flexible shzft teing connccicd, as at 166, to the unit 
24, and said Msxible shaft. being dsivingly interconnected 
with a shaft 163 which has fixed thereto a drive gear 
170, f¢ will therefore te seen that the gear 170 is driv- 
ingly interconnected with the vehicle drive shaft 142, 
which in turn is connected to the vehicle wheels. Thus, 
rotation of the vehicle wheels will cause corresponding 
rotation of sear 170, and, conversciy, sudden slowing of 
the vehicle wheels, such as would occur where the ve- 
hicle approaches a skid condition by the operator apply- 
ing mote brake pressure than is required for a particulac 
road surface, will cause not only the main derive shalt 
$2 to suddenly slow, but alo diive sear 170. Gear box 
154, and adaptor 172, by means of which the gear box is 
connected to the engine housing 174, comecise an as- 
sembly which may bs casily and readily adap:<d to a con- 
ventional vehicle for driving the sensing and governor 
control means now to be described. 

The unit 24 (FIGS. 1, 4) comprises a molded plastic 
housing 176 having a fair of spaced partitions 173, 180 
therein defining chambers 182, 184 and 136. A solenoid 
183 is secured to housing 176 adjacent chamber 182 by 
any suitable rncans, the solenoid 188 having a plunger 
190 with a reduced extension 192 resiliently urged into 
chamber 182 by means of spring 194. Whea solenoid 18S 
is not energized, spring 194 tears against ange 195 af- 
fixed to plunger 199 to resiliently urge extension 192 into 
chamber 182. Suitable stop means 19$ mounted on the 
interior of chamber 182 
silient axial movement of plunger 199 and extension 192 
ata predetermined point, for reasons hereinafter to be 
explained more fully, Journaled in the partitions 173 and 
180 is a paie of aligned sha&s 200 sad 202, seszeciively, 
Shaft 202 is provided with an enlarged portion 204 hay- 
ing an'inteenal tore for slidatly receiving in telesceping 
relation a reduced extension 266 of shaft 2C0. Attached 
to shafts 09 and 202 is a governor assembly comprising 
a plurality of weights 20S, cach pivotally connected 0 
a pair of Jinks 210, which links in turn are pivotally coa- 
nected to arms 212. The arms 212 located on onc side of 
the weights 208 are affixed to shaft 200 as at 214, while 
tbe arms on the other side of the weights are aflixed to 
shaft 202 as at 216. As hercindefore pointed out, shaft 
202 is journaled for rotation in partition 180 but is inca- 
pable of longitudinal movement. Shaft 209, on the other 
hand, is drivingly engaged with shaft 202 so as to rotate 
therewith, but said shaft 200 is axially slidable with re- 
spect to the said shafe 202. Since the governor assembly 
is affixed on one side to shaft 202 and oa the otder side 
to shaft 200, it will be seen that the speed of retation of 


the shafts will determine theic longitudinal position rela. . 


tive to cach other. Spring 218 resiliently urges the gover- 
noc assembly to its collapsed cusition wherein shafts 200 
and 202 are axially exteaded with respect to cach other, 
but as the rotational speed of shafts 2C0 and 202 in- 
creases, centrifucal force urces the weights 203 outward 
ly, thus moving shaft 200 toward the tight, viewing FIG. 
4, against the action of spring 213, 

Fixed to shaft 209 at the eatremity thereof located ir 
chamber 182 is a spool member 229, which spool mem. 
ter is in engagement with projection 149 cacticd by the 
teduced upper extension 136 of rotary valve 126, Thus, 
axial movement of shift 269 causes like movensent of the 
sol 220 which ia turn cactics therewith projection 149 
Captured between the opporcd walls of the spool to there: 
by impart colacy movcereat to valve 124, 

The nicany for impaning rotitionsl miovement to shafts 
SUD dad 202 atad Cie purterane sembly srowseied lies 
with comprises a cane pear 222 (PIGS. 4, S$ and SA), 
Which cam peur is part al the dive tea, in deinen cae 
Coyement with pear 170, The cam geag 222 iv mounted 
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on shaft 202 and is located in chamber 186. The cam gear 
is slidably mounted on shaft 202 and is in dtiving engage- 
ment therewith by means now to be described. A recess 
224 baving inclined of helical susiace 226 is provided 
at the end of the cami sear sdjacent partition 159, and 
a projection or rin 223, carried by shaft 202, extends into 
gaid recess in ensjisement with the cam surface 226. At 
either end of the recess is a siop surface, at the deepe 
end stop surface 227, adacted to engage pin 223 for ac- 
Celsrating the governor and at the shallower ead siop sur- 
face 225 for engzgzing pin 229 to decelerate the governor. 
A Ileal spring 230 mounted to the housing 176 by any 
suitable meaas engages a button 252 which is press Lured 
into the centre! Lore of cam sear 222 to normally urge 
the letter axially toward partion 130, holding pin 223 
against accelerating stod surizcs 227. However, whea 
sottion of drive sear 170 sad cam gear 222 is suddenly 
slowed, as by suddsn slowiag of the vehicle wheels upon 
the presence of 2 skid condition, the rotational inertia 
of sbalt 202, eszeciaily dus to the governor weights 20S, 
causes shaft 202 to tum ahead of gear 222, causing pia 
225 to Icave stop surfscz 227 and move to siop surface 
225. This slides gear 222 ca shait 202 in a direction away 
from partition 130 to activates governor control, 

It is important to note that solenoid spring 194 is 
stronger than governor spring 213, whzreuzon when sole- 
noid 183 is not energized, plunger extcnsion 1$2 dears 
against spool 220 to restrain same in the positioa iltus- 
trated in FIG. 4 wherein the rotary valve 126 is in the 
position illustrated in FIG. 2, namely, the position where 
atmosphere is free lo pass through the valve to conduit 
104 and then to chamber 9$ and wherein at the same time 
suction from the intake manifold is blocked from com- 
munication with condit 194, This is the normal operating 
condition of the system whercia the balanced pressure on 
oprosite sides of actuator piston $4 enables spring 190 to 
a pistca S4 ond ciston 68 es ihusteated in FIG. 2. 


4 
In this position, ball valve 64 is unseated to aliow Auid 
pressure to p2ss directly to the brake line whereupon 
Operation of ths brakes is under direct control of brake 
pedal 12. This coadition will remain so long as solenoid 
18S (FIG. 4) is rot energized. Energization of soleroid 
18S is accomplished in the following manner. As previ- 
ously explained, sudden slowing of gear 173 duc to sudden 
Slowing of the vehicle wheels as a result of a skid condi- 
tion causes cam gear 222 (FIGS. 4, $, SA) to move axiaily 
on sbaft 202 away from partition 180 2gainst the action 
2 spring 230. This movement is suilicient to cause cc'ua- 
tion of a switch 234 suitably mounted in chamber 156, At 
the same time, the initial miovenrent, of the brake pedal 
and the resultant increase in fluid. pressure in the system, 
causes hydraulic switch 13 (FIG. 2) to become closed. 
Hydraulic switch 18 is fully disclosed and descrited in 
cozending U.S. ratent apeiication Ser, No. 203,075, filed 
June 18, 1962. Basically, switsh 18 consprises piston 236 
which has connscted thercto at its upper end a mistallic 
contact cup 248. Cup 238 is adapted to bridye contacts 
240 and 242 but is normally maintained spoved therefrom 
by spring 244. A adjusting screw 236 is provided by 
means of Which the tension of spring 244 may be varied, 
thus enabling the switch IS to be preadjusied whereby a 
predetermined fluid pressure, e.g. 120-125 p.s.i,, will 
cause pistor 236 to move azainst the activa of spring 244 
suNiciently to bridge the contacts 240, 242, Actuation of 
switch 13 in the afuretescribod mance enables current to 
flow from battery 244 Curough contact 242, contact cup 
238, and contact 240 to line 250 to the solenvid coil 
positive teroinal 232 (HIG. 4). The voltage ty applied 
through the soleeoid col 234 acd tive thewueh fine 256 to 
ferninol 238 on cviteh 2M, Whea switch 234 is open, the 
Circuit to ground is net cumieicic, and celinvid ESS will 
not Le enctyised. Howeser, uyou actuation of switch 24 
inthe mance afore ito, the cheuit te seed is cote 
pleted Hheagh teenie 260, fing 262 aad proud cone 
Hestion 266. Ue iy dportont Go mete Hat the circuit iy seh 
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that althouch it is essential fue hydraulic pressure switch 
13 to be closed in order for solenoidt INS to be energized, 
closing of switch 18% alone is not sullicient, bul cathee 
switch 234 must also be actuated in ore. to complete 
the ciccuit. This is important because Under normal oper. 
ating conditiuns of the system sulliciznt pressure will ror. 
mally be introduced to switch 13 by the feot pedal to actu- 
ate same, but it is essential that solenoid 193 not be ener- 
gized under such normal conditions. : 

Energization of solenoid 1398 accomolished by rightward 
movement of the cam ccar (FIG. 5) closing switch 234, 
eouses plunger 190, 192 to be retracted otsinst the action 
Of spring 194, thus freeing the shaft 200 and sgcol 220 
for 2xi2} movement under the influcnce of the governor 
assenidly, Therefore, the cam sear operating in response to 
the inertia cf the governor and the solenoid oferated 
plunger together can be recorded 25 an inertia-responsive 
means for initiating the action of the governor, 

AS scon as the solenoid plunger has been retracted, due 
to the sudden slowing at the comaizacement of a skid con- 
dition, the governor assembly takes over control and, as it 
is stopped by stop surface 225 of the cam sear, spring 
218 will cause the governor assembly to commence to 
collapse, thus moving shaft 260 and spool 220 sxially to 
the lef , when viewing FIG. 4. This movement of spool 220 
causes corresponding rotary moveinent of valve 126, thus 
shutting Of the passage of atmosphere to drake control 
conduit 104 and simultancously effecting communication 
between vacuum passage 119 and conduit 104. This re- 
sults in suction being introduced to chamter 93 which in 
turn overcomes the action of spring 100 to cause pistons 
$4 and 63 to move to the Icft, viewing FIG. 2. This move- 
ment of piston 6$ enables ball valve 64 to close due to the 
action of scring 62, thus preventing the introduction of 
fucthere fluid pressure to the sysiem via brake pedal 12. 
Further leftward movement of piston €8 enables the fluid 
in Sines 75 and $0 to back ua, thereby relieving the ores- 
sure. until the vehicle brakes begin turning, the duration 
that ths suction is applied, and hence the degree of vacuum 
and the amount of pressure relisf{ cezending on the slip- 
periness of the road. As soon as the brake release pres- 
sure is achicved, the vehicle wiiesls commence to rotate, 
whereby drive shaft 142 through the aforedescribed gear- 
ing once again causes gears 170 and 222 to rotate, it being 
apparent that this renewed rotation of shafis 2C0 and 
202 will cause the governor assembly to once again turn, 
and due to the centrifugal force created, to retract shaft 
200 and szool 220 to once again rotate valve 126 to the 
positions illustrated in FIGS. 2 and 4, where once again 
atmosphere is connected to chamber 9S, thus enabling 
brake pressure to be restored, 

But, it is very imporiant for my present invention that 
the solenoid is not de-energized and the governor returned 
to the restraint of the inertia-responsive device. Rather, 
the governor remains free to act, It Isaves the valve 126 
Oren to atmosphere LIS for an instant until the degree of 
vacuui is lessened enough to cause slight cightward move- 
ment of the piston $4 to cause the brake pressure to 
slightly exceed release pressure and a skid again com: 
tances, Again the governor it stowed by the drive train 
and again it Opens the valve 1245 to suction 116, and this 
cycle repeats agaia and again in an extreniely rapid hunt- 
ing of modulating action with the gas pressure in the 
conduit 104 nesee reaching either anuosplicric of engine 
vacuum level, but rather modulates at intermediate levels. 
In deywndent Cachioa, the hydiaulic brake pressure modu- 
fates natiowly about the flvase pressute ay a micun, with. 
Out rclusnins to nernial presiee, Whoo the shid coaditivoa 
cmdbs, the gavernoe opens the valve costutally to, atmos: 
phere acd pistony Sto and 24 move fully to the eight to 
ones syain ureat ieletion salve G4 and cote sore 
brake operation, The faster the vehich: Unasels, the Coster 
dors this actin occur, but the action is sutlicicntly frst 
dwar te specs on the onder of 1a pth amd even lowes, 
tee apidly pun aod teleoase the brakes, Hiv another very 
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Iniportant aspect of the invention that the governor re. 
linquishes control of the brake Pressure before the vehicle 
stops. 

In order to efectively carry out this medulating action, 
Thave found it to te critical, in the preferred construction, 
that the solzroid 133 remain encesizid of thst the plunsee 
in some Other way remzins cetracted until the vehicle 
slows to a predetermined slow speed, ¢.¢. 5 or 10 m.p.h., 
depending on th: vehicle, Since closing of switch 234 to 
complets the ciscuit to ground that enessizes solsnoid 
18S is only momentary, holding means are provided for 
Maintzining the solznoid energized until hydsaulic pres- 
sure switch IS o7ens, it being undersioad that switch 13 
Js przstt to open only when fluid pressure in the sysiem 
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falls below the e:iaimuar value possible to achieve a skid 43 


condition, ¢.5. set 35-90 p.s.i. produced by the sSOvernor at 
5 or 10 m.p.h. _ ° 

The aforesaid holding means for the solenoid comprise 
a terminsl 255 having a coarsction to ground as at 263, 


which terminal is engaged by plueger 199 when the latter 29 


is retracted in ordsr to complete the circuit to ground 
ind:pendent of switch 234. Thus, although closing of 
switches 18 and 234 is essential in order to ecergize 
solenoid 18S, once th: solenoid has been energized and ifs 


plunger retracted, switch 234 may te opened without de- 25 


energizing ure solsnoid, and the solenoid will remain ener- 
gized until switch 13 ozens. : 

As hereinbsfore stated, it will te obvious that if switch 
18 were not utilized, then there would te no means present 


for insuring dz-crersization of the solenoid once the condi- 30 


tion has been reached where a skid is no longer possitle, 
it being obvious that if the solenoid were still enersized 
at such low speeds, the vehicle would be without effective 
brakes, since the govemor assembly would not exert 


suficieat ceatrifusal force tu overcome the action of 35 


spring 213 and move shaft 209 and spool 220 to the 
rightward positon (TIG. 4) whersia valve 129 enables 
Une brates to bs conteatled by pada! 12. : 

It is possible for the reset dzvice to take some other 


torm, such as a pendulum device or a vehicle inertia 40 


memory system tiat can detect the slow speed of the 
vebicle, but brake pressure-sensitive devices, and par- 
licularly bydrautic-clectric switches have important ad- 
vantag+s in the system, partizularly since they can respond 
whenever the skid condition has passed, regardless of the 
speed of the car, to enable cormal oreration, while offer- 
ing low specd protection against the governor's cutting 
off the brakes conrpictely. The adjustment of the pressure 
level to which th: device responds can be adjusted ace 


cording to the wishes of the operator and the type of road 30 


conditions to be expected. But, in fast, a single setting, 
below that at which skidding on ice occurs, which is 
Scterminadle for any given vehicle, is advantageously em- 
Ployed lo give cnii-skid protection undce virtually all 
cosditions. 

Any tendency for the unit 24 to erroneously sense a 
Skid cordision and actuate switch 234 in rescense fo a 
rapid Cecelerativa is overcome by use of properly cali- 
bested weights 205 and a properly tzasionsd spring 230. 
In avJition, E have found thatan erconzous sensing is most 
likely to occur where there is a rapid acceleration of the 
drive shalt quic\ly followed by a capid deceleration, The 
frictional brake of devs that is cevilicatly exceted oa savol 
220 by plunger 120 heles to overcome this problems since 
this sciiun tends to teduse the torque applied to shafts 
20 and 202 ty the governor avemtly, [thas teen found, 
however, that at hich steeds the fictional engagement be- 
tucen plunge 199 sed spool 224 couhs in unde weae of 
the party. Thsesof, planyee 190 is assisted by spring 290, 
aad the plunsse bs discay opal athish speeds. To this end, 
Sp isand LYS enzases tarts 1985 eo as to finite the out 
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Crits between places MM aad spool 220 at relatively 
Dich speeds. Phove coalived that the carcial problan of 
fapid avceleestion follawed by capi deselen ation ovcuty at 7g 


- 


. 12 
low sreeds in the low fear canse with conventional auto- 
mobiles, and I have, therefore, found that it is not neces: 
sary to have plunge 199 exert a frictional drag on spool 
220 ancl shalt 200 3; relatively hich spceds. 

Although the operation of my invention is thought to 
be clear from the forecoing description, a brief resume 
of the oferation will now te given, Under normal operat: 
ing conditions, sol:noid 183 is de-enersized whereby the 
spring-loaded solznoid Pluncer maintains the skid-sens- 
ing and coatrol unit irorerative. The de-energized solenoid 
furthee insures that rotary valve 126 is in the position 
wherein atmosphere is introduesd to chamber 93. Since 
chamber 96 is also open to atmosphere, it follows that 
there is a pressure balance on cach sid: of large piston $4 
thus erxdling spring 100 to take over and move the piston 
&4 to the position illustrated in FIG. 2. Ia this Prsition, 
piston 68, which is connected to piston 34 ard moves 
therewith, engages ball valve 64 so as to unseat same 
against the action of spring 62. With ball valve 64 so 
Opened, fluid pumped from master cylinder 14 by brake 
pedal 12 is free Jo pass directly to hydraulic lines 78 and 
$0 to actuate the vehicle orakes. The pressure-scnsitive 
switch is adapted to bs closed by a low level of brake pres- 
sure, ¢.g. 120-125 p.s.i., placing the anii-skid unit into 
readiness for operation. 


Upon encountering a skid condition, i.e., 2 condition 


wherein the vehicle ozerator applies more brake pressure 
than is required for a particular road surface, the vehicle 
wheels slow suddenly, This causes corresponding decelera- 
tion of drive shaft 142, and through suitable gearing, 
drive gear 170 and cam gear 222 also slow abruptly. The 
inectia of the governor assembly causes the gcar 222 to 
move longitudinally by the cam surface aforedescribed, 
said lonzitudinal movement of gear 222 causing switch 
234 to ds closed which results ia energization of solenoid 
1SS and the retrastion of solenoid pluaser 190. The second 
switch or terminal 266 is enyaged uzon retraction of the 
solenoid plunger to maintain the solenoid énergized uaiil 
switch 18 ozens, even thoush switch 23-44 has now ocened. 
Switch 18 is preset, ¢.g. at $5-90 p.s.i, to be opened ata 
brake pressure telow that at which skids can occur, e 2. 


100-150 p.s.i. for ice, whereugon solenoid 188 will remain © 


energized until possibility of skidding no longer exists, and 
the solencid is then Cc-energized to restore normal foot 
brake action tefore the governor has a chance ever to 
totally relitve the brakes. . 
Regarding the ogeration of the governor, once the 
solenoid 188 has been energized, the governor control 
unit takes over. More Specifically, when a skid condi- 
tion is agproached, the sudden slowing of the vehicle 
wheels causes the governor assembly to collapse under the 
action of spring 21S, thus moving shaft 200 and srool 
220 to rotate valve 126, this movement now being per- 


Mitted due tu retraction of plunger 190. Rotation of valve 


126 blocks the flow of atmoszhere to chamber 93 and 
simultanseusly allows the introduction of a vacuum to 
said chamber. The introduction of vacuum overcomes 
spring 100, thus resulting in movement of pistons $4 
and 6% to the left, viewing FIG. 2. This movement closes 
isolation valve 64, thus preventing the application of fur- 
Wier Nuid pressure by brake pedal 12. As the valve remains 
in this position, the decree of vacuum increases, causing 
further leftward movement of piston 6S (FIG. 3), so 
that pressure in lines’ 7S and SO and the brakes are 
selicved. A point is reached when the brakes are relieved 
suficicntly to allow the wheels to speed ug from thei 
Slowed cocdition, the degree of relict requited’ depend. 
ing of the desees of slipperinzss of the rout, Thea shatts 
200 aml 202 speed uf once asain, whereby the governur 
Asscably feteacty shalt WV wad seal 220 ty once ajain 
folte Valve F246 to the position where ataosphere i¢ ine 
tHoslovedt te chamber 93 amd the piston 6S moses to the 
Hight aga incrcaet the brake peewee, until a pad ds 


feached whens the wheels stow actin and thes eyete Fepeaty,, 


This avtion continues ina heetios munnce so long as 
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18 breaks the circuit to scleroid 193, whercugon the 
fatter becomes de-eneryized end the brakes once again 


_bezome unvse eonizlete cortrel of the operator. 


It is imgortant to rete that sithoush loss of vacuum 
in the vehicle system will reader the anti-skidl means in- 
effective, said lois ef vacuum will in no way affzet normal 
oration of th: vehicle brakes. Also, it is important to 
nots that this system can te used with foot gedal con- 
trolled brakcs of bata the powsred and nonzowsred tyres. 

While a spring-losded fiy ball tye of governor has 
been illusicatsd, and is presently preferred, the broad 
concept of the iaveation incluce the use of other gov- 
emors, all rotary weight covernors, such as gravity loaded 
fly ball, centrifugal shate and inertial shaft governors, 
as well as governors that ozerate through electrical 
action. : 

The concepts are Iikewise applicable to other brake 
systems including air brakes in which valve 126 could 
directly modulate air brake pressure. Lixewise it is pes- 
sible tu szp2rate the governce from the valve, Ict the 
governor actuate a switch and let the valve be actuated 
by a solenoid responsive to the condition of the switch. 

While use wth engine vacuum is very efficient and 
Inexpensive, and unlike previous systems [ have proposed, 
does not couse the encias to rua roughly dus to loss of 
vacuum, the invention is apglicadle to other sources of 
pressure differential, incompressicle fluid as well as 
gaseous fuid aad rusicrous aszects of the invention are 
useful with nonfuid ty 2s cf Drake systems. 

Kefettiag nuve ta FIGS. 7 and S, a slightly diferent 
form of my iavertion is disclosed in whish the relieving 
device is incorporated as an integral part of a power 
brake unit, The systzm generaily comprises a brake pedal 
300, a master cylinder 392, aa accumulator 304, a safety 
valve 306, a bydrauiic pressure switch 303, a peo er 
brake control unit 310, and an anti-skid unit 312. 

Actuation of brake pedal 360 operates piston 314 to 
pump fluid from cylinder 315 to conduiy 315. Master 
cylinder 302 further comprises a fluid reservoic 320 com- 
municating with cylinder 316 by means of passageway 
322. A conduit 324 extends from ressevoir 320, the 
function of which will hercinaiter be described. Accumu- 
lator 304 is in cowinwaication- with conduit 31S and corm- 
prises a spring loaded piston 326 and acts as a cushion 
and shock absor.:¢ for the fluid system where variations 
in fuid pressure occur. 

During no. ial operation of the vehicle with which the 
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power brake unit is associated, and with the brakes in . 


Ueir non-actuated pusition, the power brake unit 310 
js In the position ilestzared in FIG. S. 1a this position, 
chamibers 328 ant 330 of cylinder 332 are both under 
vacuum, theredy equalizing the pressure on Oppusile sides 
of piston J34. This cradies spring 334 to urge the piston 
334 to the leftward position illusteated, said pision 334 
being connected by means of tod 338 toa brake actuat- 
ing piston 340. Vision 340 is slidcbly mounted in cylia- 
der 342, said cylinder having an outlet contuit 344 lead- 
ing to safely solve 205, Conduit 344 is abo in conmu- 
pication witht hydraulic pressure svitch 3938, 

A supply of fiydzautic Quid iv located inn cylinder 342 
whereupon mosenrent of piiisa 334 arainst the action 
of springs 335, aad conespoeding mover of piston 
310 will free Maid from cylimtee ISS vader pressuce 
Uru sh cord MA and with vee M86 in th pereition 
Meerested iy FIG. Sto coundiit 16 aed thea to try testi 
lines MES which fedtu ths wheel ephadses (noe sawn) 
of the sebiste’s Prating svatenn ‘Tiny it will be seen 
that musgess of pi tere MNP and Dab te the cient, views 
ing VIG. B, well Cate ope hatian af the schicle basket. 
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| : _ othe vehicle is in an inzipiont skid, thus insuring that miaxi- 
* mums brake pressure is cuntinually applicd to the wheel 
. brakes short of pressure that would case locking of 
; the wheels. Orce the brake pedal is released of the brake 
_ Pressure in the system hos droazed below the minimum 
' possible value to create a skid, hydraulic pressure switch 


17 , 
CCEA : 
* Ks hereinbefore indicated, under normal operating con- 
Vitions of the vehicle, and with the brakes not applicd, | 
pistons 334 and 340 are in the position iMusteated in 
FIG. 3 dee to the fact that a vacuum exists in bout 
chambers 323 and 330. More specific: tly, suction from 
the intake manifold 360 of the vehicle passes theroush 
conduit 352 into chamber 330 aad then through pas- 
sageway 354, throush ogenings I56 in diaghragni: 353 to 
conduit 369, throush rotary valve 352 of the anti-skid 
unit 312, throush conduit 364 and then to chamber 323. 
The control unit gtagrally shown st 366 which forms a 
part of power brake unit 3 0 is cf conventional form aad 
comprises the aforesaid diaphragm 3355, hy¢raulically 
movable by means of piston 368 to a closed fos ion 


‘wherein the diaghragm engages the fixed scat 370 to 


o*3" 

block communication tetcen passage 334 and conduit 
369. The piston 363 also controls movement of poppet 
valve 372 normally maintained closed by spring 374. 
Spring 376 normally urges ciaphrasm 35S to ils open. 
or unstated fosition, as iilustrated in FIG. 8. An atmos- 
phere intake is located at 37S, and introduction of at- 
mosphere into the syst¢m is controlled by valve 372 in 
a manner now to be described. 

As avove indicated, with the parts in the positions 
illustrated in FIG. 8, the brakes of the vehicle are non- 
operative dus to the fact that suction is free to circulate 
through conduit 352 to chamber 330 and then through 
control unit 355 to conduit 360, through rotary valve 
362 to conduit 364 and then to chamber 323. With 
vacuum on both sides of piston 334, spring 335 main- 
tains the piston 334 and the connected brake actuating 
piston 340 in trake release position. Uzon actuation of 
brake pedal 300 by the operator, presvurised fluid passes 
through conduit 313 to conduit 339. With the safety 
valve 306 in the position illustrated, flow of the fuid 
into the valve is blocked, and hence the brake fluid is 
forced :0 flow through condi 289 inte the beake conrol 
unit 365. None of the fuid from the gedai is alowed 
to reach the brake actuators at 348. 

Introduction of the pressurized fluid to the brake con- 
trol unit 356 causes actuation of piston 353 to move dia- 
phragm 3538 to its closed or seated fosition ard to simulta- 
neously Open poppet valve 372 in a conventional manner. 
This movement blocks communication between cham- 
ber 330 and cenduit 360 and simultancously allows air to 
enter throush inlet 37S through the now oFen valve 372 
to conduit 360. The atmosph:re circulates around conduit 
360 throush valve 362 to conduit 364 and then the cham- 
ber 32S. The introduction of atmospheric pressure .> 
chamber 328 creates a pressure differential which over- 
comes spring 334 and moves piston 334 and pision 340 
to brake actuating position, More specifically, the moves 
ment of piston 340 in cylinder 342 forces the brake fluid 
through conduit 344 and safety valve 306 to conduit 346 
and hydraulis brake lines 3-45 to actuate the vehicle brakes 
in known fashion. ; 

In order to insure that there is always an adequate sup- 
ply of brake Muid in cylinder 342, coaduit 324 connects 
fluid reservoir 320 to the cylinder 342, it being important 
to note that the inlet 392 to the cylinder 342 is located 

shind the forward portion of piston 340, Piston 340 is 

provided with a one-way salve 354 which enables fluid 
to pass through the pisten from helt to right, viewing FIG. 
8, but which blocks fow of Mudd through the piston from 
right to left, Thus, ducing operation of the piston 340, 
the suction crested thereby in cylinder 342 sucks Muid - 
hough conduit J24 from tescesvie 320 into cylindee 
342 on the eear sale ef piston 340, During the ceturn 
strahe of piston M40, Ure valve IS4 vllows Muid to pass 
though the cien, therchy insides that Gisee is always 
2 full supply of Moid ia the vy liter toe braXe actuation, 

Since the steuctuse ant Ope asin oF Trysitautig pre vtied 
switch JOG aud antiokids weit MES ace ilentiCnl to teat 
ahieady deaceilol ia counections with the fist (orm of my 
invention, it iy aut thought that Corther description is 
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epecessary, It will be noted, however, thyt where the opera- 


tor aprlics mos beake pressure Wan is cequired for a 
particulas rord surfaces, (he vehicle wheels will lock, 


swherspy the same structures and ezcrational sequence will 


1 aera come a ee* 


cause 10!ary valve JG2 to bs miaved lod poutn wherein 
conduit 369 bcomcs blocked and conduit J32.\ becomes 


open to allow suction from manifold 330 to te inteaduced 


through consuil 364 to chamber 325, whereupen spring 
336 wiil once azain take over 0 release the brakes. The 
same modsulatiss a-boa 35 sioredsscrided wilt take place 
patil hydraulic peessess switch 303 eventually readers the 
aoli-shil icozerative. 

In accordznce WHA my invention it is crucial that the 
entice brake pressure be controticd b7 the anti-skid unit 
aod that no fuid te conzucizd cirectly {rom the foot 
pedal to the wheels. Mizns ars provided to insure that 


brake pressure will not ts lost should there be a loss of - 


suction. This is zicomplished by s3t ¥ valve 306. More 
specifically, conduit 332D is connewed to the suction 
conduit 352 whertuzon 35 loaz as proper suction exists 
io the system, pinion 385 is maintained in the fosition il- 
Justrated in FIG. S aezinst the action of spring 353. In 
this positioa, cond 344 is in communication with con- 
duit 346, but concuut 339 is blocked at its extremity adja- 
cent the sofety valve. Should suction be Jost ia the system, 
spring 353 will tscome elective to move piston 336 up- 
wardly, thereby blocking the communication between cone 
duits 344 and 346 and at the same time providing com- 
munication bstera conduit 320 and conduit 346. With 
the safety valve in this position, ie brakes are directly 
controlizd by operatior >f pedal 390 sincs ibs entire power 
unit is ROW byzassed. . 
A one-way check valve 390 is located in conduit 352 
adjzcent the intake manifold Ji. Jace without same back- 
fire of the vebicte enzire ‘sould e2uss an explosive pres- 
sure to be intrortnced (0 the power unil, which would be 
underiabie for obvices rootons. : 
Reiersine once again to FIG. 4, it will te noted that 
should t.: vehic!s move in reverse, the direction of rota- 
tion of drive sboft 142 will lixewits be in reverse, thus 
causing reverse rotation of fsxitte shaft 164 and shaft 


16S. Reverse rotation of shaft 163 will, in tura, cause re- 


verse rotation of drive gear 170 and cam g:aF 222, caus- 
ing pin 22S to leave s:0? surfzs¢ 227 acd move toward 
stop surface 225, which, 38 previously described, causes 
gear 222 to slide on shaft 202 ina direction away from 
partition 1S$0 to close switzh 234 and thus activate the 
governor control and anii-skid means. Evea though it is 
possidle that v<ry slow reverse movement of the vchicic 
might oot te suTicient to caus: movement of com gear 222 
fo activate the governor control, the fact remains that 
there is always the possibility and even likelihood that 
reverses movement of ths vehicle will activate the governor 
control even thaugh no shid condition nists. Since there 
js no practical cecd for any anti-ssid means when the 
vehicle is moving in reverse, geal siace the setivation of 
these migans whra not reded might even result in tne 
loss of same sopping distacce, it has been found desit- 
able to provide 13a for rend ising the governor control 
and anti-s\id incticetve and inoperative when: shicle 
moves in fevels?. 

Referring to FIGS. 9 through 12,4 sorewhat modified 
anti-shid unit is showa geretally ot 40), Unit 400 is 
basically the same as shid-sensing and conteol means 24 
hercinte fore desceit sl except thata reverse Cut-oil switch 
has tween incorporated in Use wait to present energization 
of solzzois INS when tis Veticte drive shaft is in reverse 
ond Azvible shaft IGA correspoat nisly LOLates in a te 
vere dinection, The fevers cutoll switch, shown feA- 
erally at 92 (WIG. 1) comics a stall 404 slidably 
covplsd to state 164 a6 26 406, in the sanre manner Uri 
shalt 168 was deisieely caged to fhe wibls snait 1O4, 
Shafe tO, which is comstiucted ef any cles trigally ceaduce 
five nictal, is jones Medd iy bene 44, sais bers basing an 
enlaryed cod portion 10, it bois wideestuad Mit the 
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larger diameter of portion 110 results in the presence of 
an annulag shoukles 412 at th: extremity of bore 404, 

Siidably mounted ia gostion 410 is a contact button 44, 

said buttoa being resiliently urged toward bore 404 by 
- means of spring 416, Th: orrosite end of spring 416 

resiliently engages a comtact, cup 413 having 3 terminal 

420 crtending radially thrrefcom. 

Adjaceny its Of7osite extremiiy, shaft 404 has fixedly 
mounted thercon tie afore-cescrived drive geat 170, said 

19 $c3F meshing wilh cam sear 222, all ia the manner here- 
indefore describad. A spring 422 ¢n3as¢s washer 424 to 

normally urse shaft 404 to the leit whea viewing FIGS. 9 

and 10, thus causing the end of shalt 404 to extizad into 

enlarged, portion 4310 and, therefore, into engagement 
15 with comiact button 414, as iliustrated in FIG. 9. Leoscly 
mounted on shalt 404 is a rovers: switch cam 426 com- 
prising 3 circular piste 428 having a spiral can portion 

430 mounted ther<on, sed further having an outwardly 

extending pin 432 located adjacent the end of cam track 

og 430. A cam pin 434 extends radially from shaft 44 and 
is adapted to coogeratc ith the spiral cam track 430 to 

determine the axial fosition of shaft 404. Exazessed dil- 

ferently, whea shaft 494 is rotst 5 ina counterclockwise 

direction whea viewing FIG. 12, 2m pin 434 will engage 
93 the stop pin 432 at the low point on the spizal track 430. 
With the parts in this position, shalt 404 will assume the 
position illustrated in FIG. 9 wherein the extremity of the 
spaft is in engagement with contact button 412, it being 
undersicod that spring 422 is somewhat sironsce than 
30 sering 415, whereupon the extremity of shaft 404 will 
actually enter inio enlarged portion 410. Upon clockwise 
rotation of shaft 404, pin 434 will ride up the spiral cam 
track 430 until it reaches the high end of said track and 
engages ths oposite side of stop pin 432, as illustrated in 
35 FIG. 10. In this position, shaft 404 has teen moved to 
the right (whea viewing FIG. 10) against the action of 
spriog 422 suficiently for the end of szid shaft to Secume 
completely witherwa from entorgz¢ sortica 422. Sines 

the annular shoulder 412 prevents the contzct button 414 
49 from moving out of entarged postion 410, it follows that 

the end of shaft 104 becomes disengaged from contact 

button 414, 28 clearly jllusteated in FIG. 10. Also 
mounted on shalt 404 is a washer 436 having a radially 
extending contact arm 43S, the purpose of which will 
hereinafter te described. As will be seen most clearly in 
45 FIG. 10, the washer 435 is mounted on shaft 494 adjacent 
the flat rear surface of cam 426, it being understood that 
shaft $04 may fresly rotate witsia washer 436. A cam 
thrust washer 449 comprising 3 pevigheral ring portion 

442 and tent marginal lugs 444 resiliently engages the 
50 orposits face 128 of cam 426, whereupon to resilientiy 

urge cam 426 into engagement with washer 436 and at 

the same time to impart a sufficiem frictional drag on cam 

426 so that movement of shaft 404 will not impart cor- 
ci responding rornry movement to the cam until pin 434 
53 moves into engagement with stop pin 432, The thrust 

washer 440 has a radially emenJding spring arm 446 that 

is secured to the housing 176 by any cuitable micans, such 

as by having ths cnd of the spring arm claniped between 

adjacent Fortions of the housing, 28 illustrated in FIGS. 
CO 9 and 10. 

The operation of reverse switch 402 Is as follows. 
Assuming that shat 404 is being rotated in a counter~ 
clockwise disection, which for purposes of this deserip- 
tion corresponds (0 forvard movement of the vehicl:, 
the switch will, as aforestated, aysume the position illus 
trated in FIG. 9 wherein shaft 404 iv making engagement 
with contact bution 412. With the pacts in this pevition, 

cand assuring that a thi condition comarcaces to exist, 
ay causing aay Z6Ie 232 to class svitely 234, cuzecat will 
flow throuth tine 262 to terest 420 throush contact cup 
40d, spring 4y6, comteee Guttent 414, and thea to shalt 

401, whieh as presinusty desctilscd, iy in engagement with 

contact button AEE, Shoat 200 is in tate in electrical ene 
73 fagement wither wastice 426 aid ity sadiatly eatembing tere 
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minal 433, both dircetly and through the encagement of 


repin 44, which in tuen engages cam 426, which in turn 


bers against washse 436, Thus, the flow of current is 


* 


+ Urough terminal army 434 and then ty line 262A, which 


connects fo croural as at 264, This, along with line 256, 


zs. completes the circuit to soleavid 138 in orter to energize 


some and render the covernor control + “ective, all in a 
“gcuanner hereingefore dsycled. On the o. ce hand, sheuld 
the vebicle move into severss, thus resulting in clock- 
_wise robtion of shalt 494, cam 426 will cause the shaft, 
404 to reterct and become disengaged from contact but- 
ton 414, as illustrated in FIG. 10, thes inteceuptings the 


-conreztion to grourd ard preventing energization of sole- 


coid 193. It will thus te scem that wheasser the vehicle 
and its dsive shaft moves in reverse, the reverse cutoff 
switch 402 will aviomstically prevent the shid sensiag 
and control means 2nd the governor control from coming | 
into play. Tous, the vehicls brakes will always be under 
pormal and direct control by the operator whenever the 
vehizte is moving in reverse. 

While there is showa and descrited herein certain 
specific structure emitodying the invention, it will te 
manifest to those skilled in the art that various modifica- 
tions and rearrangements of the parts may te made with- 
out departing from the szirit and ssops of the underlying 
inventive concept and that the same is rot limited to the 
particular forms herein shown and descrioed. 

What is claimed is: 2 

1. Acceleration resconsive means for a vehicle wheel 
anti-skid system in a vehicle brake system having a fluid 
source, a vehicle wheel brake operating actuator cylinder 
in fluid communic=tion with said fiuid sou ot and opera- 
tor actuated means for applying fluid ressure to said 
vehicle wheel brake oerating actuator «ylinder, said ve- 


tion of the vehicle witesl, means actuated ty said aceclera- 
Cou rspontive metas - ying 
lng the Guid pressure ie ticle wheel brake 
Operating actuator cylinder when said predetermined 
deceleration of the venicts wheel is tensed by said ac- 
celeration reszonive means, anc means for controlling 
said mean: for aliernately applying and relicving the fluid 
pressure, said acecleration responsive means comprising 
a governor assembly, a rotatable shaft Onratively con- 
pected to s2id governor assembly to rotate the governor 
assembly, a com gear mounted on said shaft, means for 
operatively connscting said cam gear to said shaft so that 
said shaft may te driven in rotation by said cam gear when 
said cam gear is rotaied, said cam gear being moznted 


10 


30 


o> 
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for sliding movement. endwise of said shaft, means (oe 
rotating said cam gear depeadcatly with the speed of rota- 
tion of the vchicle wheel, means fur sliding said cam pei 
endwise of said shaft upon a predetermuned decelersvon 
of the vehicle wheel, said can gear beint capaole of 
actuating said control means, whereby said cam seac 
normally rotates said shat which im turn rotates said 
governor assembly but upon attainment of a predcter- 
mined deceleration of the wheel said cam cearc is moved 
endwise of said shalt (enrporarily disconnecting the driv- 
ing relationship between the cam gzar and the shisft and 
actuating ssid control means so that the fluid pressure 
applied to the vehicle wheel brake Operating cylinder 
will be altucnately applied and relieved. 

2. Acezleration responsive means as set forth in chim 
1 whersia said means for opzratively connecting said 
cam gear to said shaft includes a pin secured ‘o and ex- 
tending radially of s. ! shaft and means formed ia said 
cam gear to eng3s¢ said pin. > 

3. Acceleration responsive means 2s sct forth in clsim 
2 whercin said means formed ia said cam gear includes a 
recess in one end of said cam gear, a helical surface 
formed in said com geae within the confines of said recess, 
a first stop surface at one end of said helical surface 2nd 
a second stop surface at the other end of said helical sure 
face, said pin being adapted to fit within said recess 20d 
contact said helical surface. 

4. Acceleration responsive means as set forth in claim 
3 including a spring finger mounted to bias said cam gear 
into engagement with said pin so that when said cam gear 
is rotated said pin eng2ses said first stop surfsce thereby 
to rotate said shaft but uper attainment of the predeter- 
mined deceleration of the wheel said pin rotates relstively 
fo said cam gear thereby to slide along said helical surmace 
until said pin abuts said second surfac ‘hereby to slice 
said cam gear endwise of said shaft e | the cam gear 
engages and actuates said control means, 
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SS ry . . ! é 
SINGER COMPANY OF CANADA LtTp. 


ST. JOHNS PLANT =— 200 ST. touvis STREET — gy, JOHNS, Que. 


January 2ist, 1964, . 


Mr. Frank A, Perrino, ; . ‘ a 
' Perma Research & Development Co., . ; REC'D JAN 23 1964 

345€ Washington St., , . : 

North Attleboro, iNass., 

U.S.A, 


-——) 


Dear Frank: 


Further to our telephone onversation today, | aa sending 
along the name and address of the — .son to contact a: our Elizabeth 


Plent regarding possibility of Singer producing your Anti-Skid device 
In the States, : 


Mr. Robert A, Kloby, 
Director, 
Forward Planning, 
Elizabeth Plant, 
“ The Singer Company, 
321 First Street, 
Elizabeth, NJ. 
fir. Kloby had a brief talk with George Mercier this week, and 
he expccts to hear from you to arrange a meeting. 


Yours very truly, 


SINGER COMPANY OF CANADA LIMITED 


peda “i 
Kelth ki. Hetfer, 
Seles hianager, 
KHH/ct 


cc: iir. Robert A, Kloby 
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PLAINTIFF'S EXHIBIT 15 


‘January 24, 1934 Ay owe 


we ¢. ° . ' 
Mx. Robert A. Mloby ; 
eS exectcs of Forrard Planning 
Tho Sincaxy Plant oe 
321 First Stxcet . . ’ 
Clisabeth, Now Jarse . 


O4, wo received a letter fron Me. Heffor 
ion and he suggested ue write to you to 


th you at your convience to 
ng phase of the Porma AntieSiiid 


t 


We will be pleased to soot wi 
LQ 4 


-~ 
a 
s 
<= 
cd 


You are corcially invited to visiz ozx Lecilitiecs in order 
that you may ceet our staff snd also to Czive one of our 
test cars equipsed with a Porma Anties'ta Control. 


Pleace call “xr. Krawczyk or mysolt or write at your earlies: 
convience so that we ony arrance a 


Frank 4. Porrino 
Prosicont * 


5) 
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PLAINTIFF'S EXHIBIT 17 7 ia 
- we 7 O82 2a hee ee 
‘SLIzAoaTH PLANT € Ost fROT SYACET, ELIZABETH, Naw JvEnssy . 201 EL @-8200 

| es pee FER 21 1984 
February 19, 1964 
7 | , 


Mr. F.A. Porrino, Prooidont eons : 
Perma Roooarch and Dovolopzsant Company MMR ees aes 
345 EB. Woohington Stroet ee gie Sythe ede MSS 
North Attioboro, Massachusetts sas ea ae Le 
Dear Mr. Porrino: Gidget ah ea cadet TEN dears 
| Ae 
Purther to my lotter of Fobrucry 17th end con- 
firming ny conversation with Mr, Krauczyk, wo shall proccod 
with tho value engincering and pricing of tho Porma Anti- 
Skid Control Unit oo soon as we receive the necossary in- 24 
foriation from you. at at 
: ane : rr Pe |e *. 
I have requested Mr, Krawezyk to forward the 
following: ‘ . ear d ae Ss Ay 
Pons Li eta 4 wD RY vo Ne ON weg 
- 1. Sopiar of all prin‘s, including; ascenbly ae: 
prints, whe . way tas oN Rhee Si +y . 
2. Throo c.ii-oleid units, epeeas Pu Pau Ree 
3. Quality oprcifications, testing specifications hag gh tra 
end any other nocossary spacifications that PS Ad” 
do not appear on the prints, ORY OLS ihe, 
4, LAot of vondors wi aro now supplying conpoaonts, ae 
5. Your boot ontixato of monthly roquircoonts or | wt 
individual ordoar roquircconts, tating tO Con} 
8idsratiocn rosaiblo coas0nal fluctuation. This ; tle 
Will bo roquirod for a dotornination of tha tig tag Sete, 
numbor of patups. 5 fg ea 
to ANS MCE 
6. A bill of natordoln, wilt aN Stew ; Z| 
' ae 
7. A cutaway rodol of tho unit, if ono 40 availablo, 0 
I did not roquast tho lest to dtons in ny con- Ate 
vorcstion with tr. Keavess': put en doing po now bocuuso ast 
thoy will bo rout holyful in our enalycis, . Le es eae 
Ries ? 
"¢ ‘: Ys B “s 
$ i : ore y ve ‘ 
. 10 ‘Ms Ca a 
REN ann RE 
| MR as Me 
( thy a Cee EY Me 
wy % | ivi 2¢ 0. 
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We chall have a price developed in about 30 
days citer recoipt of tho aforementioned material. Also, 
ot that tine we shall be in a position to estimate dates 
for production samples and production parts. 


Thank you very much for your coopsration, and 
I shall be in contact with you as this project progressos. 


Yours very truly, 


The Singer Company 


ie Ay ty 42 t I¢ t a i ? 
Robert A. Kloby . 
Diroctor of Forward Planning 
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Quality Control 


Quality is not accidental. It must be planned and built into a 
product. 


Quality depends on people. The people in this supporting 
facility, ever on the alert, demand and achieve the quality synony- 
mous with SINGER. 


All inspection controls are based upon current statistical data 
and techniques. A Quality Control Manual has been issued by this 
department to formalize procedures, methods and instructions. It is 
used as a guide in performing quality control functions. Military 
Standard #105-C, Sampling Procedures and Tables for Inspection by 
Attributes, is also used. 


A unique feature of the Quality Control Department is its 
ability to detect a defect early in production — perhaps as early as the 
engineering and laboratory phases of planning. Such an accomplish- 
ment can eliminate @ staggering amount of scrap and re-work. 


This team of workers, set-up men, supervisors, engineers and 
inspectors acts U! silingly- to effect quality improvements and cost 
reduction, providing end products that satisfy customer requirements. 


Along with the Metallurgical Laboratory and the Engineering 
staff, the SINGER-ELIZABETH Quality Control Department up- 
holds the sound ideals of top-quality and low costs which make 
SINGER products praised and desired the world over. 


grow with SINGER-ELIZABETH 
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THE SINGER MANUFACTURING COMPANY 
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THE SINGER MANUFACTURING COMPANY is known throughout the 
world as the leading producer of sewing machines and related products. 


For over 4 century it has constantly improved and expan“e.t is household and 
industrial lines to accommodate the entire sewing and textile trace. 


A very importart fact, not as well known, is that the comprehensive facilities 
of this company exable it to design, mass-produce and distribute many products 
essential to industries other than those in the textile trade. 


A continuinc program of increasing the efficiency of SINGER-ELIZABETH 
permits both the expansion of its sewing machine production and the release of a >, ar . 
large portion of its productive capacity to a g-neral manufacturing service program. ror eae : 
The surplus capacities are thus made available to you. Sey Hardeninggands ; 
Forgings, meta! s:ampings. gray-iron castings, aluminum and zinc die casting. .. he : 
machined parts, tools. gauges. dies and other precision-made parts are everyda, 
products of the Elizabeth. New Jersey plant. 


Assembly and sub-assembly of small, intricate parts, as well as large, complete 
units are accomplished with the knowledge and skill of many years of experience. 


Since these metal working and metal finishing operations are available here at 
one site, low costs are assured. Located on main arteries for rail and truck, with air 
freight terminals but minutes away, SINGER-ELIZABETH can accomplish rapid 
deliveries. 
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Each progressive step in the creation of a particular product is firm:y controlled 
by a guidance and inspection service designed to honor the highest recognized stand- 
ards of quality and performance. However, this supporting facility does share with 
every other department at SINGER-ELIZABETH in an honest respect for dead- 
lines. 


SINGER-ELIZABETH believes that its services can be of help to you—the 
Manufacturer—can mean the difference between meeting a delivery date and costly 
delays. SINGER-ELIZABETH believes that they can increase your production 
possibilities far beyond your present capacity to do so alone. 

Ask SINGER-ELIZABETH to talk over your next problem with you—" 4t 
them help you solve it quickly and completely to your satisfaction 


Copyright © 1963 by THE SINGER MANUPACTURING COMPANY 
A Trademark of THE SINGER MANUFACTURING COMPANY 
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high quality 
castings 

63 heats- 45 tons 
daily 


Fountainhead of gray-iron metal working operations, the 
Foundry is one of the most modern and fully equipped facilities of its 
kind in the area. 


The SINGER-ELIZABETH Foundry, recently modernized 
when it moved into new quarters that cove. 46,620 square feet, can 
produce high quality castings ranging in weight from ounces to one 
hundred pounds. Within this range, this department is ready and able 
to fill your cast iron requirements economically—to fit your specifica- 
tions and your schedule. 


From automatic moisture-cor’ rolled sar.” handling to thorough 
polishing, the entire operatior. of the Foundry is controlled for full 
round-the-clock capacity with maximum quality and minimum waste. 
Every step, from selection of sand for molds and determination of 
chemical composition of molten metal te final inspection, is safe- 
guarded through the continuous consulting services of SORBO-MAT 
Pre vess Engineers. 
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controlled castability, 
machinability, 
density and strength 


Some of the equipment in the Foundry that can reduce your 
costs— 


3 i: ‘est type electric-induction melting furnaces. 


Hydraulic-press, roll-over and match-plate squeezer mold- 
ing units. 
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Endless-belt mold conveyor served by monorailed ladles. 


Ni 


Automatic shake-out devices to separate hot castings from 
sane. and molds. 


it 
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Devices that accomplish rapid removal of unwanted fins 
and gates. 


Super-Tumblast Wheelabrators to clean large quantities of 
castings simultaneously and efficiently. 


samt 


Certainly this is one of the few foundries, in a metropolitan 
area. capable of pouting gray-iron constantly, day and night, into 
prouucta bio. cial to many varied industries. 
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One of the most economical methods of accurately mass-pro- 
ducing parts today is Die Casting—a major operation at SINGER- 
ELIZABETH. 


Covering more than 48,000 square feet under one roof, this 
arsenal of production uses eight aluminum die casting machines with a 
locking capacity of 800 tons, eight machines with a locking strength of 
600 tons, two zinc die casting machines and one 2000 Ib. recovery 
furnace. 


Armed with sixteen modern aluminum die casting machines, 
this department is capable of producing innumev¢able varieties of 
castings ranging in weight from one ounce to 16 pounds. 


1 million pounds ; Single dies, with five or more core-pull units, as well as multiple 


an dies, with up to eight cavities for small castings are designed, made 
monthly capacit 4 oe : and used within this department. 
quality tested j ‘tag ee a i a Ty a The largest dies, in use here, have a maximum casting area of 
. : : LF 400 square inches (at 75% of fluidity) and employ an impact pressure 
aluminum ‘ 6 on the molten metal of 6000 pounds per square inch. The dense, 
. A. = oe finished castings can measure 20 inches in their longest dimension. 
castings i 
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25 years 
prime quality experience 
behind every die casting 


Each die casting machine is backed up by an electronically 
controlled induction furnace maintaining the molten metal at the 
correct temperature for casting. 


Labor saving, power-driven punch and trim presses, band saws 
and belt sanders are in abundance, busily applying the final touches 
to the desired product. 


Unused gates and risers are remelted daily and after being 
tested for quality of content, are used again in future die casting 
operations. 


Com) ete operation from ingot to shipping carton is performed 
quickly and efficiently under rigid quality controls. Finished castings, 
safely packed, are moved to the department’s own shipping platform, 
where they are immediately transferred to railroad car, suck or 
customer's vehicle. 


A full capacity of over one million pounds, monthly, under 
highly efficient methods, plus rapid, accurate mass duplication of 
superior castings, insures minimum costs for every customer. 
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2 million 
operations 
every 

8 hours 


This department is physically equipped and skillfully manned 
to produce any item that can be pressed from five pounds or less of 
metal stock. 


Spread out efficiently over 75,000 square feet of floor area, this 
most modern plant contains 200 machines, including almost every 
conceivable type of power press, from the powerful blanking machines 
to the innumerable hand presses. 


Constantly alert for better, faster methods of serving the needs 
of customers from every type of industry, the Power Press department 
is a champion of SINGER integrity, quality and service. 


Blanks are properly aligned and surfaces formed to within an 
accuracy of .002 of an inch, eliminating further expensive machining 
by the tomer. 


A supplementary tooling force withi this department is quite 
capable of producing, repairing or modifying dies for almost any 
specialized or standard application. 
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intricate designs 
mass produced 


In the hot forging section, six hammers, striking with a force of 
600 to 1500 pounds per square inch, knock out thousands of forgings 
each day. 


Some idea of the capacity of this facility may be grasped by a 
list of just a few of the machines at work here — — — 
1 1500 lb. Forging Hammer 
3 1000 lb. Forging Hammers 
1 800 lb. Forging Hammer 
1 600 lb. Forging Hammer 
26 Feed-o-matic Units 
1 Niagara AF 5% (110 Ton) Press 
1 Niagara U-80 (80 Ton) Press 
1 Bliss 21% M (60 Ton) Press 
1% Niagara (14 Ton) Presses 
1 pieote Spindle Cornering Unit 
3 High Speed Riveting Hammers 


. plus many other first and second stroke 
heavy- duty presses, cross-center machines, 
one to four-spindle units, bench and floor 
welders, sanding, lapping, drilling, tapping 

--- 4 machines and kick presses. 


high quality forgings, capacity 5 pounds 
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Here, in the Hardening and Annealing Department, metals are 
given the qualities necessary to aid in machining and finishing processes 
and to insure the accuracy, economy and endurance of high grade 
tools and other products. 


[Px 18A, p 10] 
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ww ig ae ee Coincident with the growth of SINGER-ELIZABETH, this 
facility, enriched in experience, has ever kept in advance of the current 


+ Se : 
where metals | ee a oe technical knowledge in its field. 
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Along with much of the latest equipment available, Hardening 
and Annealing Department generously employs electronic controls 
and conveyor lines to increase its efficiency and to decrease the cost of 
its products. 


are given 

toughness, \ 
flexibility and ¢ ‘| 
machinability > 


invest in 
experience 


Processes and equipment— 
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Hardening 
Carbo-Nitriding Units 
5 Leeds and Northrup Tri-Carb Furnaces (Capacity of each: 
300 small parts, 44 pound or less, net load 150 pounds, 
or 5 large parts, 20 pound: zach, net load 100 pounds) 
1 Shaker Hearth Furnace (For parts as sma!! as % inch long, 
\% inch diameter to 1. ads, 6 inches long and % inch 
diameter) 
Electronic Heating 
2 Induction Units for local hardening and annealing 


matic Temperature, Time and Gas Atmosphere Controlled 


; Homo-Carb Furnace for hardening of dies for aluminum 
die castings (Working diameter, 24 inches. Working depth, 
36 inches) 
Conveyor Spring-Hardening Furnace 
For 40-Carbon screws, flat and coil springs and other medium 
carbon steel parts, 4" x 4" to 4" x8 
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Conveyor Furnaces (Belt 12 inches wide. Height clearance 6 ewclt q Fl ual mT ey -— pr 
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inches.) 3 
For cast iron (stress relief and machinability) r é 
For stee’ (stress relief, machinability, ductility) ¢ 


Pit-Type Furnace (Maximum 1750° F. Working diameter 25 


if { 
‘ 4 ‘i, 
inches. Working depth, 5 feet) 
a Brazing and Bright Annealing Conveyor Furnaces 

‘or low carbon steel . 


Tempering (Maximum working diameter, 38 inches. 
Working depth, 36 inches.) 

2 ahd Homo-Tempering Furnaces 

4 Floor Type Homo-Tempering Furnaces 


“Polishing 
lating © 
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i requently far ahead of ‘;sdustry, in general, in its application of 
Polishing and Plating processes and in its improvements in automatic 
machinery, this Division is extremely well organized for quality 
finishing of parts one foot square or smaller. 
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To insure the efficiency and quality of the work, an air condi- 
tioning system pumps over 300,000 cubic feet of fresh, comfort-con- 
trolled air into this area every minute. 
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rapid, t 


top-grade, s,s j , Tumbling, *otary buffing, nickel and chromium plating, anod- 

low cost oo | , izing and black oxidizing are expertly controlled to produce the finest 
ishing | finish possible tal product. 
finishing possible on every metal procuc 
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over 8 million parts 
finely finished weekly 


Examples of SINGER-ELIZABETH conservation of time, 
space and production costs, coupled with improvements of finished 
products are the recent installations of four Lorco Vibratory Finishing 
Machines with capacities of one to 5.7 cubic feet and two Elliott 
Vibraslide Tumbling Barrels (capacity, 16 cubic feet, each). For bulk 
finishing of parts by means of a rotary abrasive slurry, these machines 
deburr, descale, grind, establish radii and polish inside and outside 
surfaces. Recessed, shielded and almost inaccessible areas are cleaned 
and polished better than by any other mechanical method known today. 


Closely adhering to latest developments passed on to them by 
their teammates in the SINGER-ELIZABETH Metallurgical Labora- 
tory and on the Engineering staff, the skilled personnel in Polishing 
and Plating are ready to serve your needs. 


” 
nt 
Qo 
< 
ros) 
rd 
bal 
oO 


wv 
a 
2 
« 
Oo 
ei 
be 
fev) 


Exceptionally high standards of quality require precise instru- 
ments and tools of measurement. Control of every conceivable type of 
measurement begins in this department. The extreme accuracy of 
work performed on every piece of machinery in the plant is firmly 


maintained with the precision teols and gauges made here. 


Manned with skilled workmen, equipped with the finest equip- 

‘ ment and supplied with steel of the highest grade, SINGER-ELIZA- 

siciniimnatinte ob BETH is capable of producing within the closest limits of precision, 
i thousands of taps, milling cutters and other small tools, while build- 
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ing large intricate automatic machinery and maintaining its production 
schedule of jigs, fixtures, gauges, tools and dies for the entire factory. 
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z Met b .! se t €, ; Examples of the uncanny ingenuity and fine workmanship 
dedicated to : Se E Pitt a behind every SINGER-ELIZABETH product can be shown in the 
Standard Precision Boring Unit on Standard Bese (more than 200 of 
quality, f° {ts ik i Sto re in use at SINGER-ELIZABETH today), the automatic 
7 . a" S indexing machines, the two-, three- or four-way machines and similar 


accuracy, ; i=: ' standard units for drilling and tapping, manufactured in the Tool 


durability orias 


1 


birthplace 
of measurement 
control 
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Covering over 60,000 square feet of floor area the Tool and 
Gauge Department employs the finest equipment in its field. Its 
machinery includes— 


29 Toolmaker’s Precision Lathes—with 10 to 2% inch swing 
and from 30 to 78 inches between centers. 
4 Speed Lathes 
4 Turret Lathes 
1 Heavy-Duty Vertical Lathe—with 2 to 4 foot swing and 
from 6 te 1G feet between centers. 
21 Medium-Size Horizontal Milling Machines—with ade- 
quate Vertical Milling Attachments 
13 Medium-Size Vertical Milling Machines 
1 Planer-Type Milling Machine —with 12 foot tzble 
(capacity, 40 inches wide, 36 inches high) 
1 Heavy-Duty Planer—with 12 foot table (capacity, 60 
inches wide, 54 inches high) 
1 Medium-Size Shaper 
14 Cylindrical Grinders—with Internal Grinding Attach- > \ 
ments MEE \ 2. Fane ora ; 
4 Internal Grinders—various sizes ie Foie" 
29 Surface Grinders—various sizes up to & capacity of 2 feet 5 ad ; er Se eS 
wide, 3 fect high and 6 feet long Ye A : tage . + 
4 Thread Grinding Machines ' 
10 Duplicating and Profiling Machines 
2 Heavy-Duty Boring Machines 
5 Precision Jig Boring Machines—various sizes 
1 Centerless Plug Lapping Machine 
4 Hole Lapping Machines 
1 Planetary Disc lapping Machine 
_. . plus a variety of drill presses, bench lathes, tool and cutter 
grinders, a precision form tool grinder and a complete comple- 
ment of tool, gauge, optical and mechanical inspection equipment. 
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over 
1 million 
pa. ts 
daily 
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One of the 'argest of its kind in the Urited Szates, the Auto- 
matic Screw Machine .epartment has always nec 2 ieading position 
throughout its history —introducing, promo:=s an 2 maintaining the 
highest standards of mass production. 


Every phase of production from contract to delivery can be 
performed here. Precision machines stand ready to match prescribed 
tolerances as fine as .001 inch. Gear cutting. nm: ling. drilling and other 
secondary »perations are expertly done. Skilled craftsmen with many 

ars of experience plan the project, make the tocls and guide the 


attic 


The superlative standards of SINGER-ELIZABETH are truly 
exemplified in the high quality of the countless products which bear 
this department's touch of perfection. 
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This facility is equ; with nearly every type of automatic 


and semi-automatic screw ‘x. vine, spread comfortably but economi- 
cally over an area of 90,000 sq)sare feet. 
Primary Equipment i Use at SINGER-ELIZABETH 
272 Bar Stock, Single Spindle, Automatic Machines 
3.” Rd. Capacity—Brown & Sharpe 75 
5° Rd. Capacity—Brown & Sharpe 
1” Rd. Canacity—Brown & Sharpe 
1)3" Rd. Capacity—Brown & Sharpe 
23,” Rd. Capacity—Brown & Sharpe 
334” Rd. Capacity —Cleveland 
46 Magazine and Hand Load, Single Spindle, Automatic 
Machines - 
3; Rd. Capacity—Brown & Sharpe 
£4*° Rd. Capacity—Brown & Sharpe 
1” Rd. Capacity—Brown & Sharpe 
144” Rai Czpacity—Brown & Sharpe 
23” Rd. Capacity—Brown & Sharpe 
*2 Bar Stock. Multiple Spindle, Automatic Machines 
9/1é” Rd. Capecity-Acme-Grindley 
9/16” Rd. Capacity—Davenport 
7/8” Ra. Capacity—Cone 
1° Rd. Capacity—Greenlee 
1° Rd. Capacity —Cone 
1%” Rd. Capacity—Cone 
15%” Rd. Capacity —Greenlee 
2° Rd. Capacity —Greenlee 
2” Rd. Capacity —Cone 
254” Ra. Capacity—Cone 
11 Hand Sczevr Machines—Brown & Sharpe 
2 «4 Turret Lathes—Gisholt 
This equipment combined with the numerous secondary ma- 
chines available at SINGER-ELIZABETH, makes it possible to offer 
you the finest, fastest and most econo’ ical production in the automatic 
screw machine field. 
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simplification 
is standard & 
~ 
procedure ‘* 


In assembly, all administration, engineering and production 
controls are centralized to maintain an efficient, continuous flow of 
parts, sub-asse’ .blies and complete assemblies, from raw stock to 


shipment of products. 


Highly concentrated n-ss production of very large rders, 
requiring electrostatic painti..g as well as assembly, is rapidi, ac- 
complished on the very modern SING ER-ELIZABETH assembly line 
conveyor system. However, on most of the smaller orders, the assembly 
of many small parts can be more easily, quicily and expertly per- 


formed in another section ot the facility. 


SINGER-ELIZABETH is ?n experienced specialist in the 
assembly of small parts and fulfillment of gmall emergency orders. 
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advanced modern equipment 
spells sure quality 
at minimum cost 


Many of the automatic fabricating and assembling machines 
used here were de igned and built within this plant. Their fine work- 
manship and delicate accuracy assures highest quality products at 
lowest possible cost. 


Since standardization of parts has kept SINGER strong in 
competition, this principle is carried out to the utmost degree in 
Assembly; insuring speed and economy. 


One of their most complex parts, with tolerances as fine as 
QUO) inch, requires 90 operations. Although all tolerances are met, 
many thousands of parts are made and assembled each day. 


Inspection has taken on the modern role of advisor and pro- 
ducticn aid rather than that of ruthless rejector. Standards of quality 
are integrated with design of assembly before the initial production of 
any one product. Methods of maintaining high quality may be visually 
evident in the use of electric comparators, optical comparators, air 
gauges and other types of direct reading gauges at frequent points 
along the assembly lines. 


ye 


we ot eg) ° 
eee ay 


reo 


ww 
s 


SK BE 
Ay Ac 


e* 
> ee 
’ 


ES, OE 
git io ae} 


[Px 18A, p 19] 


oO 
N 
ro¥ 
ec 
o 
- 
x 
ba 


ie 


(=) po) tel ae 


- ee ee ee 


designed 
to increase 
sales 
potential 


Modern custom painting, economica) hand and semi-automatic 
spraying, as well as electrostatic painting are expertly accomplished in 
this area. 

The Electrostatic Painting process consists of charging the 
paint solution with 100,000 volts of electricity and then atomizing it 
with rapidly revolving discs. The items to be painted are grounded to 
the conveyor, to attract just the right coating of paint before passing 
on to the flash-off chamber. There the combustible solvents are evap- 
orated. Baking ovens fix the coating. Each coating is allowed to cool 

before the process is repeated. As many coats as are required may be 
applied in this manner before the final baking is accomplished. All of 
these operations are executed in a pressurized, dust-free area. 
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amazing simplicity 
high volume 
performance 
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The conveyor system performs an important task in Electro- 


static Painting—taking parts and assemblies through degreasing and 
joining operations, through cleaning and chemical preparations for 


painting and finally through the electrostatic painting cells, the flash- 


off chambers and the baking ovens. 


sults of careful planning, skilled 
ontrols should be decoratively 
f painting in use today. 


It is fitting that the final re 
workmanship and high quality c 
finished by the most modern means 0 


s are expertly and more economically accom- 


Smaller order 
praying areas. 


plished in the hand spraying and semi-automatic s 


Ornamentation, applied by means of silk screening, is baked in 


infra-red ovens. 
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complete 
publication service 


The Technical Publications and Graphic Arts Service at 
SINGER-ELIZABETH is capable of satisfying every editorial desire 
of the modern manufacturer. : 


Fulfilling the needs of the World-Wide SINGER organization 
throughout the years, its publications have been printed in over 50 
different languages. So wide and intense has been the distribution of 
its literature and artwork, along with the Company’s products, that 
the trademark SINGER* has long become a household word in every 
corner of the globe. 


As with all other SINGER-ELIZABETH MANUFACTUR- 
ING SERVICES, quality and customer satisfaction have always been 
the main objectives. 


Whether you need a tiny label, a conventional photo, a fancy 
piece of artwork or a brochure such as this, SINGER-ELIZABETH 
is confident of its ability to fulfill your need quickly, at minimum ex- 
pense. Call or write for further information that may increase your 
sales potential. 
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This Department’s services include— 
Technical, institutional and promotional literature from plan- 


ning to printing — layout, writing, editing, illustrating an 
processing. 


Technical and commercial art from creative layout to final 
artwork—airbrush rendering, photo retouching, line drawings, puan- 
tom and perspective views, graphics and mechanical paste-ups. 


Photography—instructional, merchandising, personnel, public 
relations and architectural. Print capacity, 6000 per week. 


Photo Lithography —line and halftone combination, multiple 
Benday tints, duotone negatives, color se aration from line copy, 
letterpress negatives and film correction inc uding spotting, stripping 
and multiple-cole~ ruling. Camera capacity (ATF ‘Automatic Process) 


1000 20° x 24° line films per week. 
Asnong the more interesting achievements of this department — 


The textless instruction book, which eliminates the 
necessity of language translation, permitting communication 
with all peoples no matter how great the language barrier. 
These books have met with instant, unqualified success from 
their inception. 


The condensation of multiple-page pepe pte instruc- 


tions to a simple card form by means of vis aid techniques. 
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Directly affiliated with every department presented in this 
brochure, the Metallurgical Laboratory establishes and maintains 
quality of materials used in SINGER-ELIZABETH production pro- 
cesses from pig-iron to paint. Its primary function is to investigate, 
develop and test new manufacturing processes and to determine their 
possible application to production needs. 


Each shipment of raw materials to SINGER-ELIZABETH is 
carefully sampled, examined and tested. All materials are spot-checked 
during processing periodically by the Laboratory staff to maintain 
established standards of quality. 


The Metallurgical Laboratory is expertly manned and com- 
pletely equipped for every requirement of chemical, physical and visual 
analysis within its field. Microscopic examinations are accomplished 
through the use of their micro-metallograph and photomicrograph 


units. 


Paint and metal finishes and anti-corrosive coatings are method- 
ically evaluated for the particular sets of conditions of weather and 
wear to be met by each product. 
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" - Engineering ° Designing 


Since Isaac Merritt Singer created a machine in 1850 that 
revolutionized the entire sewing indus'ry, men of vision and leadership 


have occupied a preeminent pvsition in the Singer Company. 

A history of prompt, practical solutions to varied complex 
roblems has earned EINCER-ELIZABETH Engineers @ reputation 
or sound ability and krowhow. Many of their past and present 
experiences may parallel your own requirements. 

The present staff of 42 Engineers, plus 12 Designers and Drafts- 
znen, applies a high degree of engineering ability to the design and 
contruction of special automatic machinery. Such machines as the 
SINGER-ELIZABETH Standard Units perform any desired com- 
bination ~ operations including drilling, reaming, tapping, boring, 
facing, tuning and milling. 


SINGER-ELIZABETH Engineers actively cooperate with 
manufacturers of standard types of production machines, designing 
and constructing special adaptations and units to obtain mor* ©cono- 
mic and comprehensive automatic machining of high-pre | 2--ion 


SINGER-ELIZABETH products. 


One example of this joint exercise of SINGER-ELIZA BETH 
Engineers and their machinery suppliers wa the cooperative designing 
of the 1}4 mile Continuous Travelin Conveyor and Automatic 
Transfer System in the SINGER-EL ZABETH Sewing Machine 
Assembly Plant. From die castings of arms and beds to shipping 
cartons this Assembly Line is the last word in modern efficiency, 
speed and economy. 


One section of the Engineering staff studies new devices and 
parts to enable them to define the material, method, procedure and 
the equipment to be used in manufacturing processes. Their alertness 
to latest developments in the field of product manufacture and their 
background of long experience assure dependable modern manufac- 
ture. Behind this group stands a history of manufacturing engineering 
for the federal government and for other manufacturers. 


The Engineers are ready and able to render prompt, expert 
assistance to all stages of product development and of equipment ma)- 
tenance, modification and repairs. 
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Quality Control 


‘ Quality is not accidental. It must be planned and built into 4 
product. 


Quality depends on people. The people in this supporting 
facility, ever on the alert, demand and achieve the quality synony- 
mous with SINGER. 


All inspection controls are based upon current statistical data 
and techniques. A Quality been issued 
department to formalize procedures, i 
used as a guide in performing quality control functions. Military 
Standard #105-C, Sampling Procedures and Tables for Inspection by 


Attributes, is also used. 


A 1 sique feature of the Quality Control Department js its 
abili: io detect a defect early in production—perhaps as early as the 
engineering and laboratory phases of planning. Such an accomplish- 
ment can eliminate 4 staggering amount of scrap and re-work. 


This team of workers, set-up men, supervisors, engineers and 
inspectors acts unfailingly to effect quality improvements and cost 
reduction, providing end products that satisfy customer requirements. 


Along with the Metallurgical Laboratory and the Engineering 
staff, the SIN IZABETH Quality Control Department up- 
holds the sound i ty and low costs which make 


SINGER products praised and desired the world over. 


grow with SINGER- ELIZABETH 
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PLAINTIFF'S EXHIBIT 19 


MOTOR VEHICLE RESEARCH OF NEW HAMPSHIRE 
Announces Spectacular Results From Tests 
Of New Passenger Car Braking System 


System Features Anti-skid Control, Provides Steering Control and Shorter Stopping Distances 


Text of address by director of Motor Vehicle Research 
of New Hampshire. Safety Meeting, Heliport 
Building. New York Worlds Fair Grounds. 
November 12, 1963 


Ever since man discovered the whec!l some 6 thousand ye 
ago, the progress of civilization has adv ed throu ’ 
portation media. This progress has acccierated + ! Jur 
the last 5 decades with the advent of the automohi 

For centuries man’s speed spectrum had been contined to the 
area of 10 miles per hour then machines were discovered io 
replace the horse 

Even when the horse was hitched to a wavon to foro: a trans 
port system fer goods, the problem of stoppit.¢ the 
clear to the driver every time the system was used 1 f 
was solved, to some degree. by utilizing tt stem of 
brake consisting of a shoe being forced avuinst the wheel rim by 
means of a lever arm 

When the ‘automotile was developed, this tem was utihzed 
«2 + |and constantly modified to keep abreast of the advancement of 
wi vehicle design. The shoe against the wheel principle is still used 
in automobiles and trucks whether the brake design is a shoc-and 
drum type or a disc 

The brake actuating principle using hydraulics. air, vacuum 
etc., is still the same 
This consists of forcing a shoe or pad against a drum or disc 


i to create friction which in turn is a product of the enerey of mo 
\ ; |tion of the vehicle. The principle of energy conversion into heat 
\ is what slows down the vehicle when the brakes are applied 
‘ This system of stopping vehicles has been somewhat satisfactory 
\ and is conirolled by scveral laws of physics and mechanics which 
+ up to this time, are unalterable 


Viow of 1963 test vehicle. Generator to power time-motion high speed moving picture comera 
is located in trunk- exhaust pipe and muffler are seen positioned above generator — camera, 


timer, detonator, legend board, flash signal unit and reference standard are on ovtrigger 
frames 


In order to discuss some of these laws in simple terms, tt is 
necessary to cite some exampics. These will be for tlustrative 
purposes only 

Let us consider a large truck with 50,000 Ibs. of payload travel 
ing at a speed of 60 mph and a boy on a bicycle pedaling at 
the same specd beside the truck. Both have brakes on all wheels 
and tires that produce equal cocfficients of friction. They both 
apply brakes locking all wheels and come to a stop by sliding 
the tires on the pavement. Which will stop faster? Both will stoy 
at the same time as we have assigned equal coefficients of friction 
to the tires on both vehicles. 


t 
} 


‘ ‘ 
| . te 
’ . 
brad x bk ee ieed snclensainelbbad: . Venera’ 
test eo showing extent of testing by tire marks en povement — reference 


ft sole for camera on test car to phetogroph 


E-13: 


— ee worrerver © TT Ee wen wun ronan 105 OT Pp yioad travel 
Jing at a speed of 60 mph and a boy on a bicycle peduline at 
the same specd beside the truck Both have brakes on all wheels 
and tires that produce equal cocfficrents of friction, They both 
apply brakes locking all wheels and come to 4 stop by shuing 
the tires on the pavement Which will stop faster? Both will stop 
at the same time as we have assigned equal coefficients of fncuon 
to the tires on both vehicles 

While this example is of a simple nature, it serves to outline 
the theory. 

In practice however, there are a number of factors that control 
the stopp:ng distance, some of which are ay follows 

(1) dotid interference or keying of the tre tread to he road 
irregularitics to create a mechamical action 

(2) The resistance to sheer of the tread stock and the hyster 
sis of the polymer used im that tread stock 

(3) The plastic flow and lubricating qualitics of the polymer 
at various temperatures 

(4) The wheel load on the individual wheels controlled by 
load distribution and weight shift during deceleration 

While these are not the total factors controtling the stopability 
of the vehicles, they aré the primary factors involved 

A discussion of the basic factor, physics and mechinns im 
cluded, would require veveral years of intense study 

The stopability of a vehicle ts controlled by the covfliciat af 
friction between the tires and the road A vehicle with the finest 
brakes possible to produce are neat to usciess In sloppy 
vehicle on certain types of wet ice and other surfaces 

The same vehicle on a dry road can stop ona relatively short 
distance. In this instance, we have another ioctor thut influences 
the stopability. This is wheel rotation of what is commonly termed 
impending wheel skidding 

t ic a recognized fact that a wheel that 1 rotating en the rood 
while being retarded by brake action just short of lovk-up. can 
stop faster than a wheel that 1s locked up and sliding on the rood 
way 

The principles involved are widely publicized in the popular 
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the 


our 
craft. How much thought have you given to the braking systems | the 
of such vehicles? 


They ar 


| 
Many of you here today have traveled in modern jet air- | 
| 
| 
| 


equipped with braking systems ¢ 
rotation during the landing roll. These systems are mandatory for | 
safe landings under a of conditions. They are costly, | 
intricate and reliable, but necessary | 

We are fast approaching the need for such systems for our | an’ 
highway velucies. As speeds increase, the need for better control | 1) 


control wheel 


number 


~ ‘ 


reliability and performance and as such 
| considerauion 
Several other desigrs were 
of which were rejected after ficld and laboratory tests 
Several months ago, « new design was submitted for evaluation 
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Severity of tests can be seen in vehicle stopping w th locked 
wheels from 5G mph — insert photo shows tread damage to 2 
sets of front-wheel mounted tires after about 1 hour of testing 
' ~ tn. 
(Continued from Pax 
theory that pumping the brakes r icy better | Motor Vehicle Research of N. H. has been ¢ 
than fully applying the brakes i locking up the wheels | Perma Anti-Skid device for a period of almost 5 y 5 
However, we are now introducing a control which is variable } Our first exposure to the early prototypes of t ysterr 
and too slow under emergency conditions. This t | us to advise the inventors to instivate a long range re 
How muny people are capable of pumping brik sufficiently | development program im an attempt i nun 
fast to stop a vehicle in a matter of seconds, especially when they | problems that were present in the syst 
have crash awareness tension? The answer very few hese carly designs were crude vd in 


design requirements for a reliable . 
first designs submitted and tested were far 
were 


from the 


not 


submitted during recent y 


rigid test program has been completed, in part at this date 
wn has withstood rigid laboratory and field testin 


oO 


‘ gp the brakes on a wet or y f ws better 
! we the brak fia king up tt els 
it n . tronl ng a n reat 
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yu Me fs nds ¢ lv w Wey 
f i’ Th ‘ f 
! fiy v“« j ¢ et ut 
e he thine $y Hs 
! with broken ntrol wheel 
These stoms are { y for 
fitwonm = it costly 
\ ™ ise ¢ med etter control 
’ i“ nye em 
' ‘ c¢ has 
ri We must 
{ 
j 1 Liaw 
t ys are 
Sirti a e if years ago 
th ¢ ( Hi wus mandatory 
$ + c ly tw vehiclh 
{ fave « wies 
t , while 
i P , hicle 
wu 
sia t f « purrs nts 
{tt ! ced and 
‘ numer of y son me 
non ow hing tems 
. yy every il amt ? sac 
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j . . s now 
j ct y ntrotled 
ce HM was gy evident that 
! ae | . needed 1 


Motor Vehicle Research of N. H. has been evaluating the 
Perina Anti-Shid device for a penod of almost 5 your 

( fist exposure to the curly prototypes of this system caused 
ust advise the inventors to inst « a long ra re ct rd 
‘ pment program in an attempt to elon number of 
j vy thal were present in the system 

I ‘ tly designs were crude and imadec Nh satistyong 

en requirgme mis reliahic smi shit y em In f 


| 


t siENS SUbNMiUutte ind tested were far from the 
relvitulity and performance and as such, were not suitat 
‘ Jeration 
s uring comt years, all 
t tory tes 
h € ! cy t 
{ nis. dite 
1 en has withstood rigid laboratory and field tes 
mplc, one member of the drive-train system of n 
{ brass for composition and this fun ned with 
teel gear, This gear combination w n astant mes 
- e anti-shid unit was instatied in a velucie mg on 
way 
{ tory tests at a constant speed of 65 muilcs hour d 
‘ j es of the brass gear at approximately 16.1» niles 
t car was then replaced with a DuPont Delrin gear and run 
re 1 steel pear for 140,000 mules wihout laure 
1 test 1s Continuing to determine the life span of t con 
tinotn of a gear train Operation without fa ¢ for 140,00 
n sa Satisfactory life-span for such a gear train Inspection { 
th gears at thes Gane indicates a possible hfe span of over 200 
One ‘ 
Additional tests in temperatures of 35° below zero and 250 
bere cro are bemg conductcd Also, a cycling test of the tota 
system: aceclerating fram 0 90 miles per hour and then down 
7 n 3 seconds ts past the 30.000 cycle mark and contenuing 
1 test ws equal to 30,000 emergency stops from YO n per 
h 
All these laboratory tests are rin under rigid specication 
mi the complete results w be reported in book form in the near 
future Such tests also serve to prove the design of the system 
We bP ¢ © comy ! nes ot using stundard 
! SO a 1 crushed rock and roudway Spoeds 
were 2030-40-50 and 60 miles per hour 
We have curefs tded the stopping distances of vehich 
J without the dewne The results shew ao mnecked am 
provement im stopping distances of a velucle equipped with the 
mod stion of the brake system by means of the device 
1h t proxedures include byh speed motion picture comeras 
f timers recording in increments of 10OMh of u second to ch 
‘ ¥ errors 
What »s curred wowhat tire engineers have sought for many 
rs ite possible to stop a velinl nia shorter distime will 
th rolled breaking system than with uo standard system under 
’ “wy put 
tuke direct ring to this system solely as an} 
(Continual oa Hues 
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Universal Model B Perma Anti-Skid Unit Assembly shown is 
complete system—master brake cylinder (Upper left) is original 
equipment on vehicles and is not replaced 


t 


i 


Photograph abeve shows anti-ckid unit disassembled. Metol 
hes been replaced with “DuPont Delrin” which increased units 
reliability and life spon. Precision requirements of vorious parts 
wos noi possible until metol was replaced with “Delrin” 
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GRAPHIC ILLUSTRATION OF ACITI-SKID SYSTE 


skid 
Pecan hee 
7 @ Above critical skid pressure. Locked wheels 
~d tantly activates anti-shid I. 
ROAD SURFACE Ry ims y ivates anti-skid contro 
700| ORY PAVEMENT Ri oO ©)Momentarily locked wheels again activates anti-skid as in @ . 
— ee ee ee ee = J PPA AAAS ————— — > >_> >," *=e eee ‘ = 


Fg Veciow skidding zone. 


Maximum braking efficiency. 


CRITICAL rege any PRESSURES 


DRY 


a . ROAD CONDITIONS - DIRECTION OF TRAVEL 


—<\’ --—_ | ! 


— | 

— — _ —_— - _ — ; 
Tee 250 PSI —_- ———t | 
aut Ee | 

| 


SHOW 300PSi a : : 


GRAVEL 400 PSi. 
WET PAVEMENT 500 PSI_ 
DRY PAVEMENT 700 PSI 


THE CHART ABOVE SHOWS A DOTTED LINE 7 COEFFICIENT OF FRICTION WHILE LOCK-UP ING CHANGES, ETC. THAT ARE PRESENT WHEN 
NLUSTRATING THE LINE PRESSURE IN A CON. | OCCURS WITH 250 PSI ON AN ICE COVERED § A VEHICLE [S MAKING AN EMERGENCY STOP 
VENTIONAL BRAKING SYSTEM WHEN HIGH | SURFACE HAVING A .25 COEFFICIENT OF | THE SYSTEM DISCUSSED IN THIS REPORT DOES 
BRAKE PEDAL FORCE IS APPLIED WHILE A VE FRICTION HOWEVER CREATE SUCH A CONDITION FOR 
HICLE IS ON A ORY, WET, GRAVEL, SNOW § THE IDEAL BRAKE SYSTEM IS ONE THAT A LARGE PERCENTAGE OF THE DISTANCE 
OR ICE COVERED SURFACE IT CAN BE SEEN WOULD RETARD WHEEL ROTATION UP TO A OVER WHICH A VEHICLE IS BEING BRAKED 
THAT WHEEL LOCK.UP OCCURS AT VARIOUS | POINT JUST BEFORE THE WHEELS WOULD | WHICH ACCOUNTS FOR THE STOPPING DIS 
PRESSURES DEPENDENT UPON THE TYPE OF | LOCK. THIS IS TERMED AN IMPENDING SKID TANCES SHOWN FOR THE ORY PAVEMENT 
SURFACE THE VEHICLE 1S ON AT THE TIME CONDITION. THE SHORTEST POSSIBLE STOP TESTS MADE 
THE PRESSURES SHOWN ARE THEORETICAL BUT PING DISTANCE WOULD BE OBTAINED FOR | THIS SYSTEM COULD BE TERMED A CYCLE 
ARE FAIRLY ACCURATE THESE PRESSURES CAN | A GIVEN ROAD SURFACE WITH A MINIMUM | BRAKING SYSTEM THAT ALLOWS STEERING 
ALSO BE RELATED TO THE COEFFICIENT OF OF POSS/BLE SKIDDING IF AN IMPENDING SKIO | CONTROL WHILE BRINGING THE VEHICLE TO 
FRICTION THAT EXISTS BETWEEN THE TIRE | CONDITION EXISTED REST IN THE SHORTEST POSSIBLE STOPPING 
AND THE ROAD DEPENDING ON THE TYPE THE CREATION OF A PERFECT IMPENDING | DISTANCES ON A NUMBER OF ROAD SURFACE 
SURFACE AT THE TIME FOR EXAMPLE, WHEEL | SKID CONDITION FOR AN AUTOMOBILE | CONDITIONS. 

LOCK-UP OCCURS AT 700 PSI LINE PRESSURE | WOULD BE QUITE DIFFICULT DUE TO SUCH EE RES 

ON A DRY PAVEMENT WHICH INDICATES A | FACTORS AS WEIGHT TRANSFER, WHEEL LOAD. | 


STOPPING Of WET, SHOW AND ICE COVERED ROADS 
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Wustrated above are 6 tread designs each of which rely on stopability of the tire is also reduced because the origina! sharp 

@ mechanical function of gearing the tread edges into the snow edges of the tread cleats become rounded ond slide over the 


to obtain traction Whon edges of cleats, blocks or chevrons snow covered surface instead of interlocking. 
become worn, the traction ability of the tire is reduced. The 
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Actuol worn tread edges after 2000 miles of 
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TEST OF SNOW TIRES BY M. V.R 


IMustrating new worn and ideal tread for snow 
traction—top left, new tread—top right, worn 
tire--bottom, ideal traction and stepping treod 
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enti-shid system 


——— 


— 


The true value of 
braking sysiem is emphatically 


demomirated when a driver 
attempts to stop under emer 
gency condition on wet oF 


snow covered road. With a con 
ventional braking system and 


| snow tires, a vehicle generally 


goes out of control when 4 
driver fully applics the brakes 
A lar met for prevent 
g skidding on slippery sur- 
feces is pumping the brake 
pedal. Such a method hus rea 


merit in preventing w skid but 


falls shorn of effectiveness in 
tvinging the car to rest in 4 
short tance The reason for 
this is, the average driver is 


unable to pumn fast cnough 


| and at the prop.r time as well 


able to seme 
wheel lock-up and impending 
skidding intervals. In brief, the 
time interval is short and thy 
average driver is too concerned 
with the danger confronting 
him to act with precision in 
pumping tre brukes. Even un- 
der the most favourable condi 
tions of my on a sw 
covered roud, the distance 
stop is long and usually not the 


as not being 


| shortest possible stopping dis 
| tance 


Snow tires have no myster 
lows «of eaceptional qualities 
for ing traction and stop 
ing in snow, They work on an 
almost pure mechanical basis, 
gearing the tread design into the 
snow to prevent wheel spin 

However, there is a distinct 
differerce between the function 
of snow tire when Ht te Muri- 
ing and stopping a car under 
emergency conditions, When 
the car is going forward under 


its own power there i some) 


wheel slippage and uimost con 
Mant tire rotation The rote 
thon preventa snow from filling 


in the tread to form a smooth | shorter 


surface and the edges of 
tread design cum act lhe a gear 


[PX 


—— —~ 
an anti-shid| 


the | most 


tooth twain to cut mo and 
push against the »now 

Under cmergenty stoppin, 
conditions wits the wheels hock 
ed-up, the foot print of the 
ure becomes 2 snnnth surface 


because the snow ty comprened 
into the treud groovws and fs 
not able to escape When he 
occurs the Ure acts somewhat 
like a shate and the cur goes out 
of control 

An anti-skid device has merit 
in stopping & car on & show 
covered road us it allows whee! 
rotation which prevents the 
snow from filling in the tread 
= The tread ecges then 
ave an opportunity to act the 
a gear tooth tram Cutting into 
the snow surface and retarding 
the car faster 

A simder conden crnts on 
a wet surfuct Wheel rotation ol 
lows the water to be thrown 
owt of the tread design and 6 
duces the time a tite ts shding 
on « film of water 

When the tread edges of 4 
tire become worn, the stopalyl 
ity of the tire mo tedused and its 
traction ability w kewned The 
unti-shid devs hay two Base 
functions that produc valuable 
safety conditwns on 
snow covered rouds 

The fret and most miportunt 
of these functions w the abdiy 
of th: device to prevent shud 
ding when a lucked wheel enw 
gerwy stop is made Alo. thx 
device creates almost comtunt 
wheel rotation during an emer 
gency stup The whesl netuten 
allows a driver to have sivering 
control of hw vehick which in 
mary cascs will prevent « cot 
bins » 

The second important fume 
tun is keeping the tread prowives 
clean of water and sem through 


“et oof 


wheel rotutwn thus creating 
sopping dmiumes =m 
caus 
19, p 5) 


ditional features of the system are equally 
preetont ' mite skid feature 


Pike to sun ap the overall features in the order of their 


(ty dl ten an 
ty toy 


upplicd to 


4 standard passenger car, 
velin moa 


shorter distunce by pro 
uphout the Lal stopping 
pares Nave beon pecorded 
Trt? feet to stop with all 
et when the driver pemped the brakes 
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erage of J test runs in each area 
Tost happy to achieve a 1% 
' i from time to time 


' oho shad condition th 
Pha fothowiny ot 

tr mr NOPE 
wh 1992 


required 


Tire 
improve- 
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) MPH the fipures were 1226 feet for locked 
Kit foe 


of Lot pumping and 112.0 fret using the modified 


MITT the figures ure 830 feet, 89.3 fect and 
fect. SS VE feet and 46.0 fect 
og istune uve remorkable 
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In this 
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such steer 
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ns reveal that many persons 
t vehules were equipped 


could have 
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sides 


tu schule 


looked wheel stopping conditions 
it will Continue in a line us Committed 
‘ i xh up the sheets 

Htant feature in safety 

this system to be a new and unique 
lat iy long overdue in the motoring wodd 
We are f tng thes testy with others on wet, sand covered 
te equally good results 

Hts system: can be called the Braking system of the future 
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rotates am direcy relationship to the vehicle 
of the vehicle 


PRINCIPLE OF OPERATION “MECHANICAL BRAIN” 


The master cylinder is the reservoir from which fluid is de 


livercd whenever the brake pedal is depressed. The ante shit 
we iS the device which prevents an cxeess of pressusy from 
reaching the wheels, which would cause a shud 

The anteskh 4 unit employ, a RYFO governor that always 


wheels and speed 


The governor «oes two jobs, it senses a locking wheel con 


dition by the jose of its own rotation in relationship to vehicle 


speed and transfer, this message to the electrical solenoid and 
armature 


to allow the unit to instantly go 


mo operation 
Secondly, it conte ds the operation ¢ 


the Perma-Vac through 


its valve mechanism. This valve under contro: of governor po 
sition modulates Mu ¢ pressures 


EXAMPLE. To ttart the cycle of the anti-skid in operation, 


we will assume @ vehicle speed of $0 MPH, bearing in mind 
that the more slippery the road surface, the less pressure is re 
wired to lock the wheels, which causes the skid On a dry road 
00 PSI of Nuid pressure would lock the wheels 
must relieve just enough pressure to allow the wheeis to turn 
yet stop in the shortest ,ossibie distance ubilizing all road-to 
tire friction available. Thus, the 700 PSI would be reduced to 650 
to accomplish this end. If during this type of dry pavement stop 
employing 650 PSI, the vehicte approached an icy patch, the 
governor would automatically reduce the brake pressure to com 
pensate for the more slippery suface 


the governor 


The unit also employs fail-safe features for added driver pro 


tection 


The “Mechanica’ Brain” is a smail, but complex mechanism 


featuring a gyi:o govenor, which is connected directly into the 
brake system and transmission 


split second the decrease in wheel revolutions that accompanies 
a “wheel 


surface 


lieve brake pressure while imparting the pumiping action which 
allows the driver to retain steering contol during deceleration 


The unit «& able to sense in a 


xk” condition when brakes are jammed on a slippery 
rae anti-skid unit reacts immediately to sufficiently re- 


~* a 
A low speed emergency stop- 
note smoke from tires and 
wheel chatter—standard brok 
ing syster, 


A low speed emergency stop 
with new braking system—ne 
whe. chatter er tire smoke is 


SCHEMATIC DIAGRAM of 
PERMA ANTI-SKID CONTROL 


o.. 
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eiicial Ay a 
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pad 


Schemotic shows o@ standard 
master cylinder, Perma Voc 
unit, anti-skid unit, and anti- 
skid drive assembly. (odepter 
end gear tox) 


_ 
Scene of M. V.R 
wet surface testing 
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Motor Vehicle Research wet pavement tests using an anti-skid device versus a standard braking system 
dosely parallel similar tests by the "Department of Scientific and Industrial Research 
of the British Government” 


Stopping an automobile on a wet pavement is of prime 
importance to every motorist. Brakes are usually adequate for 
this purpose when properly applicd bu. sometimes emeryencies 
anse in which a cur must be stopped in a short distance. When 
brakes are used under emergency conditions on wet pavements, 
the wheels of the vehicle usually lock up and the vehicle then 
slides on the tires to come to rest. Under such canditions, the 
only means of stopping the vehicle is the friction between the 
roadway and the tires. The available friction under most wet 
conditions 1s usually low even with the best tire designed for 


these conditions | 
A great number of tire design features are used in an effort 
to obtain high friction values between tires und wet surfaces. | 


Most of these are of value with some tres performing better 
than others. Two things are of vital importance under locked 
wheel, wet pavement vehicle stopping conditions and both deal 
with tire design. One ts the type of tread design where the tire | 
‘wipes the roud”™ and egress for the water between the tire and 
road is availuble. The second is a mechanical function in the 
tread design consisting of a great number of tread edges or 
sipes that act like scrapers shding on the pavement absorbing 
the energy of the vehicle. Both ure of equal importance because 
they are interdependent 
The wiping action of a properly designed tire tread functions 
quite satisfuctorily during emeryency stopping at low speeds but 
becomes ineffective us the speed rises. For example: a tire that 
allows water cgress through rib design and ulso provides a 
wiping action at 20 mpi. might bec ineffective at 30 
mph. and at 40 mph the tre will ride on a film of water 
under locked wheel conditions. The imclusion of an anti-skid 
device in the braking system allows wheel rotation which causes 
water egress to be of a constant nature und water retention in | 
the tread grooves would be minimum. Such a system then be- 
comes valuable as shorter stopping distances can be obtained 
There is ample evidence of the etfectiveness of an anti-skid 
system in wel pavement stopping, One outstanding report can 
be found in » text Sook titled “Research on Road Safety’ 
published by Her Majesty's Stationery Office. York House, 
Kingsway, London W. C. 2 The test of an anti-skid device 
was conducted by the Road Research Laboratory. an agency of 
the British Government and reported in this text. The findings 
of this organization were very similar to those of Motor Vehicle 
Research of New Hampshire testing the Perma Anti-skid 
Braking Systein 
In the Road Research Laboratory Report the minimum 
braking distances obtained in repeated tests from speeds of 30 
and 45 mph with and without the anti-skid units in’ use 
showed the braking distances | 


for a number of surfaces when 
were less when the anti-skid unit was used compared to locked | 
whecl tests from the sume speeds 

The reduction in braking distances depended on the nature 
of the road surface and on the initial speed) The greatest 
improvement was obtained from the higher speeds on the more 


slippery surfaces 

They also reported excellent steering control of the vehicles 
in a slalam course test 

Table 11.17 from the text ts reproduced here. The data con 
tained in this table confirms the MV. R. tests and shows a 
passenger car cun be siopped im a shorter distance using an 
anti-skid braking system on a wet slippery road 

The magnitude of the problem of skidding on wet roads is 
clearly shown in the text described above (Page 490). In this | 
summary 27% of all accidents on wet roads involved skidding | 
and 73% of all accidents on snow or ice covered roads involved 
skidding ft can be concluded from such data that an anti-skid 
braking system is ecatremely valuable and the Roud Research 
Laboratory of Pngland (page 417 of the text book) states that 


an anti-shidd braking system hus distinct advantages over con 


ventional braking systenrs 
The M. V. R. wet pavement tests were conducted on an 


asphalt airport runway which was constantly flooded with water 


to produce a reasonably uniform wet suface 

Water tank trucks with pumps were used to supply spray 
hoses with water at a rate up to 60 galions per minute. 4.fler 
the pavement became saturated a constant water spray was 
applied to maintain a uniform wet surface 


3 
I ; 
' 
; 
H E 
Wa ys: 
St il ack odie hae leh x, Peet 
! jt Koa eis frat ig 
hr 
ra em; distandd 
ot > ae a hehte att 
i tee at is Ay 
{ Ty ve = 
; ‘ 
' *s i , th “ ’ 
i “ I: i 4 
rsa th ee o ne t 
! ‘ 
t ‘ a5 re e A * r 
eee ik # 3 
“the ‘ " ’ 
a 
s 
‘ Pa x ,' ' { 
} ite 34 $ oS . ¥ af 
} af { 
i i 04 li ; 
} is ive ‘ t 
} ak 
\ 
t iss ’ , 4 my 5 ' ik 


—~.- OF OED a . 
r : bl 


; a q 
eh 
—_ cael 
, a 

} Pid LE LLLLEA LOLOL LE 3 
L/ ee j 

- 

, 

oe ee = Shae aetna 

“ ~ Se . 

ae - 


— one cry aS Premiere se 
“ Mate _— ea 


~- 4a os Dita att thant ent tae : - aaa A 


. . ’? . 
veers xy caer Yar ge ’ 
rey Maine a. AY re ee. 
>, ae ey ee aes 


Scones of M. V. R. wet surface testing oree 


e & . & 


8 Motor Vehicle Research Report Number 13 


Vehicle behavior emergency broking tests with and without 
onti-skid system from 70 and 80 miles per hour 

A scries of high speed stops were made from 70 and SO miles 
per hour to examine vehicle behavior characteristics with and 
without the anti-skid device 


These tests confirm conclusively that the value of the anti 
skid system increases as the speed of the car increases. The 
system produces shorter st ing distances from specd ; 
40-50 and 60 m.p.h. than the conventional system. The < 
and important feature is the availability of steering contro! when 
the anti-skid system is used 

Test drivers reported ne pr 3 stoppin ‘ 

m.p.h. using the system whl i the f t 
release the brakes when *h ime tests were tried o ' 


Scenes of M. V. R. wet surface testing area entioua! braking sy*teir 
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FIELD TESTS—STOPPING ON DRY PAVEMENT 


STATISTICAL DATA OF TESTS AT A GLANCE 


The effectiveness of uny dev.ce error due to a number of controls [determining a vehicles speed was This method produced a film rec 
can only be determuned by actual |yuch as angle of viewing the speed- [developed by Motor Vehicle Research lord of the vehicic speed before brake |—50 and 60 miles per hour Com 
controlled tests under use conditions jometer pomter relutive to the |during the early 1950's. This is japplication. The moment the brakes |pured to flocked wheel stops an 
In the case of determining the stop: | numerals on the dial und the driver's |known as the vehicle time divplace- |were applied, the deceleration rate |brake pedal pumping, the anti-sk 


distance from speeds of 2+—J0—4f 


ability of a vehicle, a number of [interpretation of this relationship. |ment method using syncronized high jin millixcconds of time and the!provided a superior braking syster 
factors must be known. One factor | Another source of error would be the |speed motion picture cameras mount- jdistance the vehicle traveled in this |by stopping the car in shorter d 

consists of the determunation of the \accuracy of speedometer system it-/ed on the vehicle to wew a syncro- time ltances This graph shows the average 
vehicle speed at the moment the |sclt when coupled to the drive train |nized electric timer and a reference The bar graph below shows the lof 3 stops from euch speed with and 
brakes are applic’ The use of a ve | of the vehicle fence positioned on the roadway. (See jeffectiveness of the anti-shid sysiem |without the device and pumping tt 

hicle specdometer indication for de-} The most accurate method for | photographic record section) im stopping the vehicle in a shorter brake pedal 


termining s factor would lead to 
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GENERAL DISCUSSION OF DRY PAVEMENT TESTS 


The shorter stopping distances found using the 
moxlificd system during dry pavement tests can 
be accounted for in the afore mentioned factors | 
in several combinations | 

It should also be pointed out that the mech- | 
anical action between the tire and the pavement | 
is normally higher for a relatively cold polymer | 
vs.a hot polymer as the force required to shear 
the cold polynier is higher than the force required 
to shear a polymer close to or above the melt- | 
ing point. This high resistance to mechanical | 
shear is also of valuc in creating a high average | 
coefficient of friction 

it was also noted from a study of the normal | 
motion picture film and the time displacement | 
data that vehicle deceleration was of a relatively | 
constant nature even during the cycle period of | 
the modified sysicm. Brake torque was constantly | 
present and this was determined from a study | 
of the rotational factor of a free rolling wheel | 
over a distance versus a wheel with retarded | 
rotation relative to the normal rotation 

While it is our opinion that all such factors | 
were not deliberatcly designed into the system, | 
it is a coincidence that such factors blend to | 
create better vehicle stopping under emergency | 
conditions 

it was also noted that the difference in stopping 
distances between the anti-skid braking system | 
vs. the locked wheel stops became greater as the | 
speeds increased. This was found in both the 
dry and wet pavement tests 

_The stopping dist inces mei sured by the dis 


j tance between detonator 


braking system design 
-| during any cycle of the modified braking systen. 


shell markings and 
vehicle time- displacement measured with high 
speed motion pictures indicate the existance of 
an impending skid condition during panic stops 

The magnitude of the differences in stopping 


the modified system is of a significant nature in 
favor of the modificd system. 

A study of normal speed motion picture film 
recording the rotational action of the vehicle 


| wheels during test stops involving the modified 


system shows an impending skid existing for long 


| time intervals during the total stopping times 


It was noted that the totally locked wheel time 
during cach test stop, was comparatively short 
while the impending skid time was relatively long. 

It was also noted that during the locked wheel 
tests, the tire noise level was constant and high 
while with the modified system the level was low 
and intermittent. 

The normal specd motion pictu.c film also 
showed a constant braking action by the vehicles 


modified system was such as to cancel total brake 
shoe drum inter-actions usually associated with 
the “pumping of the brakes” during vehicle brak- 
ing. The action of the vehicle wheels seen in the 
motion pictures indicates that the brake shoe pres- 
sures acting on the drum interface are not 
reduced to zero at any time. 

It is theorized that the servo action of the 
is not totally absent 


Motorists often encounter situations 


stopping when the two right or left side wheels are on wet or 
icy surfaces and the opposite wheels are on a dry surface 
situations of this type, the wheels on the wet or icy surface lock 


up and slide while the opposite wheels 


vehicle faster. The vehicle then goes into a skid rotating around 
the wheels that are on the dry road resulting in an out-of-control 


situation 


A vehicle equipped with an anti-skid braking system does not 


that require emergency 
In 


retard their side of the 


| distances using the normal braking system and | 


| eyntact/no contact of the lining 


jund this system produced up to eleven cycles 
during some test stops. It is thought that this 
} servo action prevents the brake shoe from com- 
| pleting a cycle of contact,‘no contact to the brake 
drum thus holding braking torque to the wheel 
While brake line pressures may be reduced 
to zero several times during cach stop using the 
modified system, the response characteristics of 
the mechanical linkage of the brake assembly 
may be too slow to allow a complete cycle of 
and drum when 
brake line pressures are changed from zere to 


| several hundred psi in milliseconds and repeated 


several times during one second 

An additional factor concerning the vehicle 
tires can contribute to the higher average co- 
efficient of friction factor found when the mod- 
ified system is used. 

It is an established fact that tive tread foot 
prints reach temperatures beyond the melting 
point of the polymer when a wheel is sliding on 


| a pavement. Under such conditions, the coefficient 
wheels which indicates the response action of the 


of friction curve for a given distance has a high 
value initially and this value is reduced to a 
marked degrce as the stopping distance is 
lengthened. 

Presenting a new tread stock area to the 
pavement several times during onc stop prevents 
temperature elevation of the polymer thus reduc- 
ing (¢ lubricating action of a melting tread stock 
and assists in maintaining a high cocfficicnt of 


friction average 


Tests with 2 Wheels on Wet Snow or Ice and 2 Wheels on a Dry Surface 


up and releases them to a point of impending skid. The vehicle 
is controlled under these conditions. 

Tests were conducted on roads having ice covered shoulders 
and dry clean travel lanes. The vehicles were driven with the 
two right side wheels on the ice covered shoulder while the op- 
posite wheels were on the dry travel lane 
applied fully and held until the vehicle came to rest. Without the 


The brakes were 


anti-skid system in operation, the car went out of control into 


opposing traffic lane. With the system, 


the car continued in a 


go out of control because the system senses the wheels that lock- 


relatively straight line coming to a controlled stop 


Testing conventional braking system with 2 wheels on ice and opposite wheels on dry pave- 
ment. Car is just starting to rotate counter-clockwise to spin inio opposing traffic lane. 
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Testing anti-skid system with 2 wheels on ice and 2 wheels on a dry road. Brakes were fully 
applied and anti-skid system allowed strairhiline control. 
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Testing onti-skid system with two wheels on snow and 2 wheels on dry pavement. 


control wos satisfactory. Brakes were fully applied. 


Vehicle 


Due to differences in surface slipperiness under each wheel car starts out 


of control with @ conventional braking system. 
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PHOTOGRAPHIC RECORD OF TEST CAR AND INSTRUMENTATION 
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Tire markings to determine wheel rotation 
through High Speed Motion Pictures 
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STEERING CONTROL WITH ANTI-SKID SYSTEM 
A MEANS OF SKID PREVENTION 


There are several distinct advantages present when an anti-skid braking system is used. The first and most important ef which is the 
prevention of skidding through controlled braking. The diagram shown here illustrotes the method for correcting a skid 
after it is initiated. This method hos merit and should be part of every motorist’s driving skills. 
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Even with relatively sharp angle steering, vehicle control was 
possible while shorter stopping distnces were found when the 
anti-skid unit was used. 


Drawing “A” shows the attitude of @ car in o 
skid. The arrow shows the direction the rear 
wheels are going. In this case, the rear wheels 
will continue to go to the right unless the front 
wheels are turned as illustrated in diagram “B”. 


Any application of the 
brakes during a skid when a 
vehicle is not equipped with an 
anti-skid system and the front 
wheels are not turned in the 
direction of the skid, will cause 
the skid to become more violent 

It then appears that an cx- 
tremely valuable safety factor can 
be gained with an anti-skid sys- 
tem. This factor is the prevention 
of « skid rather than attempting 
to correct a skid when it occurs 

A series of tests to study the 
steering control without the anti- 
skid system have been described. 
im part, on the opposite page 
The ary ys record of the 
action of th: car equipped with 
this system is shown here 

kt is also of interest to note 
that the car could be stopped in 
a shorter distance from the pylon 
as wel! as not impacting it when 
the anti-skid system was used. In 
both tests, with and without the 
anti-skid system in operation, the 
driver applied the Teches fully 
and maintained them fully ap- 
plied until the vehicle came to 
rest. With the anti-skid system 
being used, a driver faced with 
an emergency situation has an 
automatic control working to re- 
duce the danger of a collision 
The only requirement of the 
driver is to apply the brakes fully 
and s°ser the car away from the 
object. Without the anti-skid 
system he would be in trouble 
and could not avoid a collision 

Another very important factor 
of benefit to a car owner is the 
ability of the system to sense 
unbalanced braking during an 
emergency stop and compensate 
for such a condition by reducing 
the braking force on any wheel 
that locks up. This is a most im- 

t area of benefit that the 
anti-skid system provides. Brake 
systems become unbalanced from 
lack of proper maintenance or 
from defects in the brakes on 
one wheel of an axle. 

Many car owners are unaware 
of brake unbalance that exists in 
their vehicle because they are not 
continually involved in emergen- 
cy stopping to test brake balance 


The unbalance usually be- 
coms apparent when an emer- 
gency situation arises and in such 
cuses it is too late to correct be- 
fore « collision or out of con- 
trol jccident occurs. In such 
cases. the lack of directional 
stability that is present is the 
controlling factor causing the 
accident. 

In the case of commercial ve 
hicles, an anti-skid system would 


}provide a valuable safety factor 


im overcoming the problems ot 
inadequate braking on all wheels 
when these commercial vehicles 
or trucks are operating without 
pay loads 

ost commercial vehicles are 
equipped with brakes adjusted to 
a certain “K" factor and this is 
usually calculated to include a 
full payload. When such vehicles 
are braking in an emergency 
situation while unloaded, they 
will generally go out of control 
If an anti-skid system was fitted 
only to the rear whecls it would 
overcome the difficulty of provid- 
ing adequate braking on all 
wheels when the vehicle is loaded 
and prevent rear wheel lock-up 
when the load was removed 

Ditlerences in loads carried 
hy individual wheels, particularly 
in the case of commercial velvi 
cles and the ratio of the applied 
braking effort between the front 
and rear wheels may effect the 
distance in which a velucic Cun 
be stopped and louds can hive 
an important influence on the be 
havior of the vehicle when full 
braking is utilized. Skidding and 
loss of directional control cun be 
experienced even when brakes 
are in good condition and adjust- 
ment is proper. Front wheel un- 
balance can increase directional 
control difficulties. 

It can be therefore understood 
that an anti-skid system has ¢x- 
ceptional value in enabling an 
operator to control his vehicle 

Road super-elevations can in- 
fluence wheel loadings in some 
cases. In such cases, an antieshid 
device, detecting wheel rotation 
characteristics and controlling 
rotation, contributes to safety 


Phetenrankh chews the impending skid condition thet existe shows cycling of system. (insert) precision steering was possible 


Photograph abeve shows anti-skid unit disassembled. Metol 
hes been replaced with “DuPont Deirin” which increased units 
reliability ond life spon. Precision requirements of vorious parts 
wos noi possible until metol was replaced with “Delrin” 
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An acceptabie anti-skid braking system provides a most valuable safety factor 
J 
by allowing steering control during emergency stopping 
A large number of accidents!ing wheel fully left or right | distance for the road condition. |drive the car betwecn two py-| Using the same conditions 
could be avouled if the ve-|which will change the vehicle! Motor Vehicle Research of |lons spaced 12 fcet apart and |and the anti-skid system in op 
hicles involved were cyuipped! wheel direction but the car will| New Hampshire conducted |upply the brakes fully at a mo- eration, the driver was able to 
with anti-skid braking systems.{continue in the same path it|tests to evaluate the anti-skid|ment when the front of the ve-|steer away from striking the 
it is not uncommon to see ajwas committed to just us the system under discussion Ww |hicle was opposite these pylons |pylon and stopped in a 12% 
set of rclitively long tire marks |brakes were fully applicd. If| determine its ability to maintain|and hold the brakes applicd | shorter distance 
that terminate at a point wherc |he was sufficiently skillful andj a high deceleration rate and at|until the car came to rest. He| These tests confirm similar 
debris is scattered over the road |could “pump the brakes” fast|the same time allow wheel ro-|was further instructed to stecr |tests conducted with an aircraft 


surface and two vehicles rest- enough and also maintain an 
ing close by in a stute of impending skid condition be- 
twisted metal, Further cxumina-|tween the tires and the road, he 
tion of the arca would show|could steer the car and also 
ample room for passing around | bring it to a stop in a relatively 
the debris. The question then|short distance 

arises as to why the vehicle or| Unfortunately, drivers are 
vehicics did not steer away|not able to even approach such 
from cach other and avoid the | skills, therefore a braking sys- 
collision. The answer is relativ-;tem that will perform such a 
ly simpic. First, the long tire|function is most valuable. An 
skid marks show that the ve-|acceptable anti-skid braking 


tation to provide steering con- 
trol. These tests were conducted 
on a road and 2 human opera- 
tors drove the vehicles. 

Motion picture cameras re- 
corded the movement of the 
front wheels of the vehicle 
while the stopping distance and 
time was recorded via high 
speed timers, detonators and 
cameras mounted on an out- 
tigger frame located on the rear 


the vehicle to avoid striking a 
third pylon positioned 75 fect 
between and beyond the first 2 
pylons. (See photograph A). 
Six test stops from 40 m.p.h 
were made without the anti- 
skid system in operation. In 
these tests the drivers turned 
|the steering wheel hard to the 
left in an effort to avoid strik- 
ing pylon #3 but was unsuc- 
cessful. He was able to change 


type anti-skid system and re 
|ported in the book “Research 
on Road Safcty” published by 
Road Research Laboratory at 
| Harmondsworth, Middlesex 
| England, (Pages 416-419) 
The organization is an agency 
of the British Government 

As stated previously, steering 
control during emergency brak- 
| ing is an important safety factor 
and can be the means of pre 


hicle wheels were not rotating! system can satisfy all the re-| of the vehicle. the angle of the front wheels | venting vehicle collisions. This 
but were “locked-up". When| quirements for providing steer-| A triangle course was mark-|by turning the steering wheel | anti-skid device provides such 
this condition exists the oper-| ing control in emergency stop-|ed by 3 pylon and wood up-|but the vehicle continued to go| steering control 

ator of a vchicle has no stecring| ping and bring a vehicle to rest| rights. (See photograph ) straight ahcad to impact the py- jucainathienbaaiabiatg 

control. He can turn the stcer-|in the shortest possible stopping} The driver was instructed to|lons. (See photographs). 
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Pylons placed to produce triangle course. 
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steer car without anti-ckid system 
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Test vehicle entering course. 


All wheels are locked without anti-skid device 


end =f continves straight ahead to impact 
pylon. 
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Note wide front wheel tracks caused by op- 


steer without anti-skid device. 


Vehicle deviation start- 
od with no arti-skid de- 
vice and wheuls locked. 
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@ mechanical function of gearing the tread edges into the snow edges of the tread cleats become rounded and slide over the 
te obtain traction Whon edges of cleats, blocks er chevrons snow covered surface instead of interlocking, 

become worn, the traction ability of the tire is reduced. The 


*- 
aa z Motor Vehicle Research Report Number 13 


Example of how Anti-Skid Braking System Could Have Prevented Collision That Resulted 
in 2 Deaths and Injury to 3 Persons. (MVR Files). 


The drawings below show Car) to be crossing and recrossing the |Car “A” skidded 143.4 ft. to a/ und a passenger in Car “B” were [he was not stopped betore reach 


A” (eft on drawing) om the! center line tor some distance be- point of impact and Car “B"! killed. Others received injuries jing Car “B") This is a prime 
wrong side of the road traveling! fore umpact. The driver of Car) skidded 37 ft. to the point of| but survived jexample of the value of an unt 
at relatively high speed as Car "A™ concluded he should stop: impact. With the wheels of both! In this case, if Car “A™ had | skid braking system 
“BY Crght on drawing) was on and apphed the brakes fully cars locked *hey were both on! been equipped with an anti-shid 
the wrong side of the road for causing the wheels to iock-up.' a collision course and could not! brake system he could have sae 
some uneapluned reason The The driver of Cur “B™ did the) avoid impact by turning the stcer-| stopped in a shorter distance and 
driver of Car “B” way observed sume thing about the sume time. , ing wheel. The driver of Car “A” | also steered around Car “B” if 
Sa 
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Emergency condition where car come out onte highwoy from wheels and conventional broking system. With no steering 
left ta stalled. Driver of other car tries to stop with lecked- control he will impact “stalled” vehicle. 
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LABORATORY ENDURANC 


Anti-Skid Unit With Delrin Gear Operated Without Failure For 190,000 miles 


A laboratory endurance type 
test was desiyned and conducted 
to evaluate the expected life span 
of the antiskid unit operating 
over a large nulcice period 

Units contumimyg brass gears 
running ap.inst 


running against steel gears 
The brass pour equipped units 
failed after operating for an aver 


per hour while the Delrin gear 


A Delrin gear 


ron 


190,000 miles at 65 m.p.h. 
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At 65 Miles Per Hour 


after 190,000 miles of operation 


The brass gear units became| unit was that which matched 4 | condition” 


noisy after SOOO miles of use 


and this noise increased steadily | two Delrin gear equipped units | hours 


boxes. The speed of the anti-skid 


vehicle speed of 65 mp.h. The 


could be called ' goo! 
The test bench motor 
}was stopped und sturted every & 
The motor wus also stop 


j what 


up to the time of failure when a| were not changed oF adjusted | ped and started 6 times every 


pronounced “howl” was heard 


190,000 miles 
The test bench consisted of a 
panel and platform on which 3 


age of 14,000 miles at 65 miles | unti-skid oats were mounted and | 


coupled to an electric 


during the 190,000 mile test run 


tested together with Delrin gears | a fairly constant noise level up to failed during an average 14,000 


|mile test run ana cach was re 
placed by a new wit + hich then 
failed 14,000 miles .ater 


The two Delrin gear units were | 
motor | inspected after the 190.006) mile} a Delrin 


1000 mules to simulate intermit 


tecl gears were | The Delrin gear units maintained |The brass gear equipped units | tent velucie use 


A total inspestion of the Delrin 
units showed they were in condi- 
on to continue operating for 

| many more miles 

The test was designed to test 
sear running against 4 
‘Sut the balance of the 


equipped units were still running | through pulicys, cables and gear | period and were found to be in| steel gear 
u - 


Units with brass geor failed in 14,000 miles 


Rear of Endurance run Test Stand 
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unit was also involved 


The failures experienced by 
the brass gear unity were con 
fined to the gear teeth and thy 
balance of the unit, was un 
| affected 

The test bench used is shown 
in the photographs in this sector 


together with the assemblies use d 


in the test 
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Endurance run Test Stand 


Bross gear unit thet faile 


LABORATORY ACCELERATION-TORQUE TEST 
| : cama Anri-Snio Conreor Test 


en | 


~—— 


A number of severe loudings 
and high torque factors are im- 


psed on gear train, of a ve- 
Ricte stopping from high 
speeds under cmergency cond: 
tions. The governor assembly 
and related parts of the break- 
ing system control become a 
gear train in the automobile 


system when this braking sys- 


tem control is imstalicd As 
such, it is subjected to severe 
accelerations and high torque 
values 

In order to properly test 


such a device under controlled 
conditions, 4 test bench was 
constructed that simulated con 
ditions that would exist if a 
vehicle was accelerated from 
0 mph to 92 mph and then 
decelerated from 92 mph to 
0 mph. in a time interval of 
3 seconds. While such accelera- 
tions and speeds are not 
sible using the fastest land 
vehicle traveling on a roadway 
any product successfully surviv- 
ing such a test would provide 
a high factor of sufety. Such a 
test was made using 4 test 
bench shown in the photographs 
above 

Two complete Perma sys- 
tems “cre positioned on a 
— and connected to a 
ydraulic pressure system con- 
trolled by a hydraulic ram. The 
hydraulic pressures used ranged 
from 200 w 1000 psi. to 
simulate = pressures = normally 
present when vehicle brakes are 
used) Pressure gauges labeled 
P.S.1. (located on the back 
panel of the test stand shown 
in photograph) indicated the 
Pressures and chanves in pres- 
sures during the (est run 

A vacuum source to actuate 
the Perma power-cylinder wus 
created by an & cylinder pas- 
senyer car engine located out- 
side the laboratory, Changes in 


vacuum was indicated by 8” 
dial vacuum guuges sitioned 
on the back panel of the test 


stand 
A “D.C. Power Source” to 


a 


> 
end of the 


T 
j}the extreme right 


back panel 
Electric cycle | 
corded the number 
during the test run | 
The governor units were 
driven by cables connected to | 
a shaft driven by a 110 volt 
AC. motor. The speed of ro- 
tauon of the governor units | 
was recorded on a m.p.h.| 
speedometer mounted on the 
back panel } 
The electric drive mot~r ran | 
at a constant speed of . *50/ 
cpm. An electric clutch, wn. | 
trolled by a timer switch, was 
imposed between the drive shaft 
of the electric motor and the | 
shaft assembly driving the gov- | 
ernor untts. This electric clutch 
engaged and disengaged the | 
electric motor shaft every 3) 
seconds causing the governor 
unit to accelerate to a rotation 
—_ equal to a road of | 
92 mp.h. and then down to 0 | 
m.p.b | 
In a series of tests, the noix 
factor of brass gear versus | 
a Deirin gcc was studied. The | 
brass gears started to become | 
| noisy after 1200 to 1500 cycles | 
and the noise level increased | 
ag AD to 30,000 cycles. | 
The Irin gear noise level | 
remained fairly constant over | 
the cycle range. 
Illustrated here is a typical | 
jexample of the condition of an 
assembly with a brass rc 
‘and another assembly with a | 
Deirin gear after 30,000 cycles | 
from 0 m.p.h. to 92 mp.h. to | 
O mp.h. in a 3 second period | 
per cycle. The cleanliness of the | 
housing interior containing the | 
Delrin gear can be secon im the 
hotograph shown here and the 
|heavy accumulation of brass 
jdust can be seen in another 
|photograph showing another 
assembly that contained a brass 


|gear. Both fs ran against a 
jsteel gear. The ability of the 
|Delrin gear to function for 


30,000 cycles with practically 
Ino wear was the basis for its 
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Rear of Test Stond 
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Brass geer unit thai felled. 
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Antiskid Device for Autos 
Developed by Eastern Firm 


Avr makers and supplicrs have 
been trying to develop an effee- 
Uve antiskid device for cars for 
years, but now a small Massachu- 
setts rescarch firm has begun mak- 
‘ng such a mechanism. The com- 
pany calls it a “major safety 
breakthrough.” 
Doveloped by Perma Research 
and Development Co., North At- 
Ueboro, Miss. tis aniiskid unit 
basically opersics like the other 
auto devices under development 
and like the antiskid systems 
ased g0 witicly on aircraft. 
When the vehicle's brakcs 
eppiicd, the trake chees 
agcinst the treke d¢rume alimoat 
until the wheeis ston revolving. One 
component of the antiskid unit then 
senses thit impending skid, and an 
other component automatically re- 
leases the brakes slightly, prevent- 
ing tie anid 
. . . 

GRANK PERRINO, president of 

Perma Hesearch and inventor 

of the device, said the climination 
of skidding does two ‘hings, It in- 
sures that the driver will have 
stecring control of he vehicle 
throughcut the stop. And, nm.ore im- 
portantly, it reduces stopping dis- 
tances—in some situations 


are 


press 


According to Perrino, the snti- 
skid unit achieves its most div- 
matic results on snow or othe 
slippery surfaces, with reduction 
of stopping distances up to 50 per- 
cent, Somewhat shorter stopping 
distance reductions are likely on 
lee Or during rain 

Outstanding stopping result« 


were achicved recently at n dem- 
onmstration uf a fruce track tear 
Wilminzton, Del, but this was on 
@ read made extremely slippery 
with soan and water. 


However, on dry concrete of as- 
phalt—by for the most common 
motoring situation- Perrinno aaid 


that In about half the cases stop- 


Sad 
ping distances are not reduced. The 
stopping <istances actually would 
be extenacd in some cases, 

Perrino said that size, weight 
and cost considerationg have been 
the principal deterrents to the 
adaptation of such an antiskid de- 
vice for automotive use. 

. . . 

NOTHER major deterrent, es- 
pecially in the case of an anti- 
skid device under develomment by 
Bendix Products Division of B.« dix 
Aviation Corp. is that the engi- 
seers were not satisfied with any 
device that extended the stopping 
distances, on drv surfaces, even 
when it did feduce distances on 
slippery surfaces. Apparently this 
compromise was acceptable to Per- 
rino 

Still, this device ts probably 
worthwhile and it i* one that 
took considerable engineering in- 
genuilty. For example, the “brain” 
in the unit not only has to sense 
an impending skid i¢ alsa must 
determine the kind of road on 
which the vehicle iq travelling. 

Behind this is the fact that much 
more brake pressure (about 700 
pounds at 50 miles an hour) is 
needed to stop the average vehicle 
on a dry concrete road than is 
required on an icy road, where 
about 209 }.."e of pressure might 
be adequate at the same speed 

To get the best nonskid br-a«ing, 
the device has to “know enough” 
‘o reduce the brake pressure to 
aout 675 pounds or eo dry suriace 
anc to about 199 ,ounds on a slip- 
pery *urface, 

. ° e 

HIS antis':id unit, which is cov- 

ered by «everal patent applica- 
thongs, basicotly accomplishes its 
mission with a gyro governor 
driven by a cable hooked to the 
transmission, much as a speod- 
ometer is. ‘ 

As a result, the splaning of the 
gyre precincly reNecta Ure apin- 
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7. 
ore cucipiiaaton Steve 


Perma's Anti-Skid Unit— 


The “brain” ef Perma's onti-shid sevice it this gyre governor which tons whenever 


the wheels 
line pre 


e to ye aoe: mn 


ning of the wheels, although the 
fyTo does spin seven tines faster 
than the wheels, 

When the wheels stop turning, 
the gyro immediately stops spin- 
ning and collupics. In a fraction 
of a second, this :nuacs the device's 
other major coniponent—the con- 
trol valve—to raduce the brake 
pressure siizghtiy and make the 
Biakce Foie ase just before the 
wheels lock. The wheels then begin 
rolling again and this type of 
brake-pumping cycle cocinues up 
til the vehicle stops. 

The control valve docs ig job 
by interrupting the hydraulic line 
between the master cylinder and 
the wheels. The third maior com- 
ponent is an clectricc! solenoid 
which is a fail-safe device. provid 
ing braking if the antiskid unit b 
com: 4) inoperative 

Perma’s antiskid unit weighs 
leas than two pounds and can be 
held in the palm of a hand Most 
of its parts are made of Delrin 
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. When the gyr> stops spinning, « control voive reguloter the brete- 
breaking short of wheel-loct. 
. 


. . 
acetal resin and Zytcl nylon. 

Delrin acetal resin wag used for 
11 parts because of ite bearrg 
properties, good strength, lightness 
and resistance to hydrocarbons, 
while Zytel was used for four parts 
because of its toughness, resilience 
anc abrasion resistance. 

Because of the selection of these 
materials, duPont Co. engincers 
provided “development and testing 
assistance, 

Perma antistid units are in 
yreduction for Inte-model cars. 
lustaliation requires ahout two 
beurs. Perrine ia lining up deal- 
ershipn and expeets to have 1,000 
outlets by the cvd of January. 

Installed cost of the device is $80 
to feet owners and $119 to $129 to 
individuals, including the cost of a 
Hendix Hydrovee power-brake unit. 
Perrino said prices for cura with 
power brakes could be reduced by 
about 50 percent. 
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A simplified antiskid device uses engine vac- 


uum to control a variable accumulator for re- 
lease ef braking pressure in cvent of wheel 
lock-up. The redesigned unit, quickly installed 
on cars with or without power brakes, is a self- 


Te speedometer 


contained accessory that modulates brake-line 
pressure to a point just below the skid- 
producing pressure. 

The original unit (Desicn News, April U1, 
1960) provided combined automatic braking 


Atmospheric pressure ond vecvum hose er 


Hydraulic pressure 
switch and fluid 


SELF-CONTAINED UNIT 
supplements existing brak- 
ing system, Governer senses ' 
locked wheel condition and 
modulates rotery valve. 
Solenoid assures thut anti- 
skid system will be opera- 
tive only during skid. 
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and skid control through the accelerater pedal. 
A later design was built around a power brake. 
Engine vacuum in both causes modulated brake 
pressure as regulated by a rotary valve. The 
latter effected release of skid pressure through 
a governor that responded to wheel lock-up. 
A safety valve allowed brake fluid to bypass the 
power brake and provide adequate pressure 
in event of engine failure or stall. In addition, 
damping was provided for the driver who 
wanted to avoid the sensitive fecling of the 
powcr brakes. 

The redesign is independent of a specific 
braking arrangement and functions as an 
easily installed accessory. The antiskid unit is 
the same, except that now it simply regulates 
a separate variable accumulator, only in event 
of a skid condition. Engine vacuum releases 
the brake-line pressure to just below the skid 
level when a wheel lock-up condition occurs. 
Vacuum is fed to the release side of the accu- 
mulator through the rotation of the rotary 
valve in the antiskid unit. At the same time, 
closing of a valve in the hydraulic section of 
the accumulator prevents overriding of the 
antiskid system by the driver. 

There is no change in the “feel” of the 

ake pedal after the unit is installed. Also, 
since the device does not rely on vacuum for 
braking power, there is no need for the safety 
valve and associated lines and fittings. 

The redesigned antiskid control is a product 
of Perma Research and Development Co., 
North Attleboro, Mass. 


UNIT WITH POWER BRAKE required replacement 


of existing braking system ard complicated installa 
tion. ; 
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‘A new safely device made of “Delrin” and 
“Zylel’” promises straight, controlled stopping 
even when a driver brakes on icy roads 


Sudden Stops With rout 
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Reprinted from 
DU PONT MAGAZINE 


Better Things for Better Living 
eo through Chemistry 
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Sudden 
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Stops 


Skidding 


A new safely device made of “Delrin” and 
“Zytel” promises straight, controlled stopping . 
even when a driver brak:s on icy roads 
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In the sequence of photos above, similar test vehicles 


traveling side hy 


side make sudden stops on a slippery 


highway. Car, left, contains a new automotive anti-skid 
device that brings it to a sale, straight stop, Wheels on 
the standard vehicle, right, lock, causing it to shid. 
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3 Wi ‘thout 


a O- day last winter, two station wagons 


of the same make and model sped 
side by sidc down a New England road 
whose wet surface was rapidly becoming 
a ribbon of icc. Onlookers tensed as, at a 
predetermincd siv.al, both drivers slam- 


med on their brabcs. 


As the film st:ip below recorded, one 
vehicle swerved immediatcly, spun side- 
ways, then slid out of control across the 
center line and into the other traffic lane. 
But there was no collision, for the other 
station wagon had con:.: to a quick, un- 
wavering stop a safe distance away. 

The startling difference in the behavior 
of the two vehicles was attributable to a 
new automotive safcty device that promises 
to end skidding when drivers try to stop on 
slippery roads o: at high specds on wet or 
dry pavements. Dubbed the Perma Anti- 


- Skid Unit, the small device compensates 


for a standard human reaction: applying 
the brakes so hard that wheels lock and 
slide like sled runners. 

The new Perma Anti-Skid Unit is trig- 
gered by its “brain,” a gyro governor that 
spins with the car’s turning tires. When the 
tires lock, the gyro instantly stops. This ac- 


ab 
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SOLID BAR denotes Anti-skid system 
Open Bar denotes Locked wheel stops 


VEHICLE SPEED 


Interrupted line denotes pumping brake pedal. 


IN. MPH ©&-/42 LIX HU} 


dvates a control valve that regulatcs brake 
pressure between the master cylinder and 
the wheels. The valve alternately tightens 
and releases the brakes, producing a pump- 
ing action that prevents wheel lock while 
providing maximum deceleration and stecr- 
ing control. 

“a driver gets most benefit from his 
brakes when he can hold his tires just on 
the verge of locking,” explains the unit's 
inventor, Frank Perrino, president of Per- 
ma Research and Development Co., North 
Attleboro, Mass. “But even if he keeps his 
wits in an emergency, the average driver 
doesn't have the time or skill to analyze 
the road surface and apply the precise pedal 
. pressure required for a safe, effective stop. 
With the anti-skid unit, however, he can 
slam on the brakes and Ict the unit do the 
thinking for him. 

“For er ple, the wheels of an average 
car traveli..g 50 mph on dry pavement will 
xck with about 700 pounds of brake pres- 
sure. About 200 pounds of pressure will lock 
the whecls at the same speed on ice. The 
new unit prevents skidding by modulating 
pressure around 675 pounds on the dry 
surface and 195 pounds on the icy road, 
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no matter how hard the driver pushes on 
the foot pedal. 

“Morcover, the unit is sensitive enough 
to adjust to rapidly changing road candi- 
tions. If ice or snow suddenly gives way to 
dry pavement, the gyro governor senses the 
change and reapplies additional brake pres- 
sure to take advantage of the improved 
traction. Under normal driving conditions, 
the unit has no effect on brake operation.” 

In the past year. Perrino has successfully 
demonstrated the Perma Anti-Skid Unit 
hundreds of times on road surfaces rang- 
ing from dry pavement and gravel to wet 
asphalt and ice. This winter, the device is 
being tested for certification by safety 
councils, insurance companies and indec- 
pendent automotive testing agencies. Perma 
is producing units for late model cars and is 
establishing a marketing network. 

Perrino set out to end auto skidding after 
a harrowing experience while he was an 
Air Force mechanic overseas. He was driv- 
ing down a wet German highway when a 
child suddenly darted in front of his car. 
Reacting normally, Perrino slammed on 
his brakes, went into a long, uncontrolled 
slide and scarcely missed hitting the child. 


E~156 


Familiar with the anti-skid systems used 
to prevent aircraft landing wheels from 
locking, Perrino opined that a similar de- 


vice should be available for automobilcs. 


| He found, however, that size and weight 


alone ruled out adapting the aircraft sys- 
| tem to cars. 

—, “Besides being bulky, anti-skid systems 
on aircraft cost more than most cars,” he 
explains. “To be acceptable, an automotive 
unit would have to fit comfortably under 
the hood and sell in the same price range as 
standard accessories. 

After more than five years’ work, much 
of it part timc, Perrino developed the pres- 
ent Perma Anti-Skid Unit. Attaching botn 
to power and conventional braking systems 
in standard and compact cars, it weighs less 
than two pounds and costs no more thin a 
good radio or heater. The unit shoul’ cost 
less, he says, when it's in full production. 

The young inventor overcame many of 
his early design and manufacturing prob- 
lems by utilizing unit housings and meny 
working. parts molded of “Delrin” acctal 
resin arid “Zytel” nylon resin. Components 
are molded by Nylon Products Corp., Clin- 


ton, Mass., and. Danielson Manufacturing 
continued 
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Za 
Due to differences in surface slipperiness under each wheel cor sterts out 
of control with @ conventiona! braking system. 


Co., Daniclson, Conn. 

“Our first unit was cast in metal,” Per- 
rino recalls, “but it proved to be heavy 
and expensive. We ran into high costs for 
machining, tooling and assembly. We also 
had the problem of lubricating bearings en- 
cased in a scaled unit. 

“By redesigning in ‘Delrin’ and ‘Zytcl’, 
we found we could cut costs 40 per cent 
and get the necessary strength with half the 
weight. At first, a few intricate parts gave 
us some molding problems, but assistance 
from Nylon Products and Du Pont ironed 
out those kinks. 

“Now all machining is eliminated. All 
threads are precision molded, and self- 
tapping screw. can be used for fasteners in 
many places. We don’t need separate bear- 
ings because ‘Delrin’ and ‘Zytel’ have low 
coefficients of friction and don't have to be 
lubricated. Moreover, neither ‘Zytel’ nor 
‘Delrin’ is affected by petroleum hydro- 
carbons or heat from the engine. 

“Besides money and weight advantages, 
our new unit has improved durability and 
performance. In comparative tests, brass 
gears in-our carlicr model failed after some 
40,000 simulated emergency stops. Our new 
plastic gears have been tested 70,000 times 
without any sign of weakening.” 


Plastic Pressure Switch 


Indicative of the ingenuity applied to 
the Perma Anti-Skid Uiiit is a new pressure 
switch that converts pressure readings to 
electrical signal controls. Perrino found 
that the only adequate commercial switch 
cost $30 and weighed nearly three pounds, 
a pound more than the skid-control unit 
itself. He then designed a new pressure 
switch of “Delrin” and “Zytel” that costs a 
fraction of its met: counterpart and weighs 
only 3.5 ounces. Because the switch oper- 
ates at any range from 0 to 3000 psi, it’s 
also being used on hydraulic starters for 
diese! engines, in aircraft, and in indus rial 
applications where clectrical circuits must 
be closed at predetermined pressures. 

Since perfecting his anti-skid device, 
Perrino has been demonstrating its merits 
across the country to safety engineers, state 
officials, government agencies and auto- 
mobile manufacturers. Leaving no stone 
unturned, he has submitted his invention to 
automotive testing experts, who are run- 
ning units on the road and in the labora- 
tory as well. 

Onc interesting battery of tests, accord- 

. ing to Perrino, gives a unit more punish- 
ment in one hour than it would normally 
reccive in an operating lifetime. 

“Units mounted on test stands are con- 
stantly accelerated from 0 10 80 mph,” he 
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Cer rotation is advanced te o point where control ix no longer available and 
car will continue to retete. 
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PERMA ANTI-SKIO UNIT 
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A car's wheels lock when a driver puts toc much pressure on the brake 
pedal, bottom. The gyro governor in the anti-skid unit, left, senses such lock- 
ing through a connection to the transmission, top. By triggering its solenoid 
and armature, it sets off a valving action at the Perma Vac unit, right. This 
modulates fluid pressure in the brake system, thus creating a pumping action. 


Devico’s gyro governor “brain” is protected by a housing of “Delrin”, 


says. “Then the brakes are slammed on (o 

simulate a driver making an emergency 

stop at high speeds. Other units are taken 

directly from freezers and raced to 80 mph 

before they can warm up. Still other units ’ 

are operating around the clock in tempera- 

tures ranging from —30° to 275°F., simu- 

lating long-distance driving in all climates.” - 
To date, road and laboratory tests from 

all quarters are bringing excellent results. 

Concludes Perrino, grinning, “You might 

say it's a case of » business speeding up by 

making sudden stops—without skidding.” 
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Technician being instructed regarding control 
panel. 


Test stop with enti-skid brake system 
4 } 
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RAIGHT SMOOTH CONTROLLED STOPPING Sh ies 


[PX 20, P 7} 


ge = i 
sl 


i 


4 


Pertti om it ot 


ear geerie be iif races: 


PERIWA *. 
ANTESIID 


CONTRE Na es ibe 


one 


E-158 {Px 20, p 7) 


"‘Teet stop without anti-skid brake system 
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Photograph shews the impending skid condition thet exists dues yttem. (insert steering possible 
when enti-skid unit is used. interruptions in solid tire outs Boome at i —" rg 
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PERMA 
ANTI-SKID 


PRINCIPLE OF OPERATION 


The master cylinder is the reservoir from which 
fluid is delivered whenever the brake pedal is de- 
pressed. The anti-skid unit is the device which pre- 
vents an excess of pressure from reaching the wheels, 
which would cause a skid. . 

The anti-skid unit employs a gyro governor that al- 
ways rotates in direct relationship to the vehicle's 
wheels and speed of the vehicle. 

The governor does two jobs; it senses a locking 
wheel condition by the loss of its own rotation in ro- 
lationship to vehicle speed and transfers this message 
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SCHEMATIC DIAGRAM of — 
PERMA ANTI-SKID CONTROL 


f Schematic shows a standard 

master cylinder, 

Perma Vac unit, anti-skid unit, 

$ and anti- skid drive assembly. 
(adapter and gear” box) 
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to the electrical solenoid and armature to allow tife 
unit to instantly go into operation. : 

Secondly, it controls the operation of the Perma- 
Vac through its vaive mechanism. This valve under 
control of governor position modulates fluid pressures. 


EXAMPLE: To start the cycle of the anti-skid in op- 
eration, we will assume a vehicle speed of 50 MPH, 
bearing in mind that the more slippery the road sur- 
face, the less pressure is required to lock the wheels, 
which causes the skid. On a dry road 700 PS 1 of fluid 
pressure would lock the wheels; the governor must re- 
lieve just enough pressure to allow the wheels to turn, 
yet stop in the shortest possible distance utilizing all 
road-to-tire friction available. Thus, the 700 PS! 
would be reduced to 650 to accomplish this end. If 
during this type of dry pavement stop employing 650 
PSI, the vehicle approached an icy patch, the gov- 
ernor would automatically reduce the brake pressure 


to compensate for the more slippery surface. 


The unit also employs fail-safe features for added 
driver protection. 
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“MECHANICAL BRAIN" 


The ‘Mechanical Brain" is a 
small, but complex mechanism 
featuring a gyro governor, which 
is connected directly into the 
brake system and transmission. 
The unit is able to sense in a 
split second the decrease in wheel 
revolutions that accompanies & 
“wheel lock’ condition when 
brakes are jammed on 4 slippery 
surface, The anti-skid unit reacts 
immediately to sufficiently relieve 
brake pressure while imparting 
the pumping action which allows 
the driver to retain steering con- 
trol during deceleration. 
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ONE HOUR -INSTALLAT!2% 


For Most Cars —in 8 Simple Steps 4 


INSTALL GEAR BOX Remove speedometer 
drive cable and adapter from transmiss’2n. 
Replace with ‘Perma’ gear box and adapter. 
Connect speedometer and Anti-Skd control 
drive cable to gear box. Feed Anti-Skid 
cable from gear box-:to engine compart: 
ment by fender wail. 


INSTALL “MECHANICAL BRAIN” Attach 
“Mechanical Brain” to cable. With slight 
slack, attach “Mechanical Brain” to fender 
wall, with sheet metal screw and lock 
washers. Make sure there are no sharp bends 
or kinks in the cable. 


INSTALL “PERMA-VAC" Place template in 
specified position. After drilling holes in- 
dicated on template, mount ‘Perma-Vac” 
in position with screws supplicd. 


HYDRAULIC LINE CONNECTIONS Remove 
hydraulic line from front of master cylinder 
and attach hydraulic line from the front of 
valve body on ‘‘Perma-Vac”’ to the master 
cylinder. Attach line from side of valve body 
on “Perma-Vac” to the wheel cylinder con- 
nection block. Bleed system at “Perma-Vac” 
valve body connections as you would in any 
conventional vehicie, then refill master cylin- 
der with brake fiuid. 


INSTA. . VACUUM MANIFOLD FITTING Re- 
move carburetor air filter in order to ex- 

s = intake manifold, install supplied fitting 
into manifold. If no threaded hole is pro- 
vided in manifold, drill hole and tap in any 
centrally accessible location. 


INSTALL VACUUM HOSES (2) Remove color 
coded hoses from kit. Connect Red hose to 
the ‘fitting on the intake manifold and to 
the elbow on the same side as the filter 
on the “Mechanical Brain.” Connect the 
White hose from the other elbow on the 
“Mechanical Brain” to the U-Bend tube at 
the rear of the “Perma-Vac.” (Use hose - 
clamps on all connections) 
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ELECTRICAL CONNECTIONS Locate 12 volt 
source that completes circuit only when 
Key is “ON.” Connect this source to hy- 
draulic pressure switch with wire connec- 
tions provided. Connect wire from other ter- 
minal of hydraulic switch to wire protrud- 
ing from ‘’ chanical Brain’ solonoid. 
(TAPE ALL Cx «NECTIONS) 


ROAD TEST Produce skid situation by brak- 
ing the vehicle suddenly and locking the 
wheels, on loose gravel or slippery pave- 
ment. You will feel the pulsation of the 
brakes releasing when the wheels lock. 

CHECK ALL FITTINGS AND CONNEC) ONS 


Your customer can now drive away with 
the confidence his vehicle brakes are con: 
ae by the revolutionary Perma Anti-Shid 
unit. 
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system ior cars 


S 
and light trucks — 


iat ave you ever had reason to brake suddenly on a 
slippery pavement to avoid a collision? If so, then 
you might have had the experience of sliding side- 
ways in spite of all efforts to keep the vehicle 
straight. Still worse is a complete spin and then a 
skid out of control. 

An anti-skid system was tested under these condi- 
tions by FLEET OWNER's chicf editor, Carroll Boyce, 
Jast month at Delaware Park race track rear Wil- 
_ Mington. To simulate a slick pavement JuPont— 
sponsor of the test for Perma Research ard Develop- 
ment Co.—“lubrics:ed” the test area wich a mixture 
of soap and water. 

With the anti-skid centrols inoperative, sudden 
breaking by Loyce produced the skidding action 
shown bclow in the photo at left. Jamming ‘ve 
brake at the same specd but with anti-skid cont. 's 
“on,” Boyce was able to bring the test car to a 
controlled straight stop (photo at right). A skid was 
prevented because the test car responded to the 
“mechanic! brain” of the anti-skid unit. 

The sensing unit or “brain,” so to speak, consists 
of a tec adaptor for the transmission’s speedometer 
drive opening and a gyro governor hooked directly 
into the brake system. Doth units are connected 
through their own cable drive. Application of the 
anti-skid system is limited to vchicles with hydraulic 
or air-over-hvdraulic brake systems. 


‘The specdometer adapte 
off, spins the gyro gove 


acting as a power take- 
r at ultra-high speeds. 


SKIDDING in test car on this soap and water 
licked road is FLEET OWNER's chief editor Boyce. 
He's just jammed on the brakes at 35 miles per hour, 
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Featuring a gyro governor, it hooks directly into 
brake system and, transmission. 


When brakes are jammed on a slick surface and the 
wheels go into a “locked” condition, the governor 
senses the drop in wheel revolutions in a split 
sccond. The anti-skid system immediately takes over 
to sufficiently rclieve the high brake pressure which 
locked the wheels by delivering a pumping action 
on the brake system. The pumping or pulsing action 
is at the rate of 20-milli-seconds. This “on” and “off” 
cycle of brake pressure re'ief aliows the driver to 
retain steering contro! during quick deceleration. 

Engincers have worked on the skidding problem 
for years but it stili remains high as a c>"se of high- 
way fatalities. As inventor of the unit 1 president 
of Perma Research, Frank Perrino puts it, “No one 
has yet succecced in devising a way to speed - a 
driver's reaction time.” 

A system similar in principle has been used on 
commercial aircraft for some time to solve braking 
problems. The cost for a modern jct system is more 
than the cost of most automobiles. For automotive 
application, the price range is around the cost of a 
car radio or heater accessorics. 


A %.,or factor has been DuPont's enginccring 
assistance in cost reduction and product reliability. 
DuPont's “Delrin” acctal resin and “Zytell" nylon 
resin are featured in many segments of the anti-skid 
units. Delrin chosen for bearing properties, lightness, 
strength and resistance to hydrocarbons. Zytcll used 
in the gears was chosen for its tomgnncen, resilience 
and abrasion resistance. 


NON-SKIDDING this time, same » ad. He's driving 
test car equipped with anti-skid wevice which lets 
him come to controlled stop. 
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sures during the test run Delrin gear can be secon in the 

A vacuum source to netuate |photograph shown here and the 
the Perma power-cylinder wus |heavy uccumulation of brass 
created by an & cylinder pas- dust can be seen in another 
senyer cur engine located out- oom age showing another 
side the laboratory, Changes in |assembly that contained a brass 
vacuum was indicated by &” |\gear, Both ty fan against 6 
dial vacuum guuges poamenns steel gear ability of the 


on the back panel of the test |Deirin gear to function for 
stand 30,000 cycles with practically 

\ "DC Power Source” to [no weer was the basis for its 
enerpze the solonoiuls can be |being selected as a material for 


seen in the small photograph |this unit 
above. The unit is shown at 
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7,.2--11: Perma Anci-Skid Control device for hydraulic brake systems 


The device described in the attached literature prevents lockec- 
wheel skids and is applicable to the hydraulic brake systems of pas- 
Senger cars, Systems similar in principle have been used for some time 
in aircraft applications but have hitherto been uneconomical as to size, 
weight and cost for use on small road vehicles. 


The two basic advantages of such a device are as follows: 


1. It makes possible a braking effort which approaches the prac- 
ticable maximum under piven road surface conditions, Maximum 
brake effort is theor ically atcained at the point referred 
to as impending skid . There is no practical way for a 
driver to know when this point is reached, so most drivers 

in practice either go into a locked-wheel skid or settle for 
a brake effort considcrably short of what ‘s theoretical'y 


f S available. 
‘ 


The effect of the Perma device i. to produce, under maximum 
brake application, a repeated skid/release' cycle, thereby ° 
gaining the greatest possible braking effort; this is ac- 
romplished, further, with no need for the driver to analyze 
road surface conditions or other factors which might be rele- 
vant to a brake application. fs 
2, Locked front wheels have no steering value; locked rear 

wheels track badly, tending to break away out of control. 


The Perma device prevents locked skids and therefore makes 
possible continued steering control with the front wheels 
and assures proper tracking by the rear wheels, 


In general, then, the advantages of such u device include a- 
chievement of.maximum feasible braking action on any type of road sur- - 
face uncer full brake application and the maintenance of vehicle control 
during such braking. Details of the device are included in the attach- 
meni6; further information can be ottained from the manufacturer, 


Le ee ee - 
AN INFORMATION SERVICE SEECIAUIZING IN &KCCIOLNT PREVENTION FOR MOTOR VEHICLES, PARTICULARLY , 
FULST S/SETY PROLIIIAS. ASSEAALLE’ -e BULLLTINS WHEL FORM AN UP-TO-DATE RIMERENCE bOOK, 
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' Attencea: ir, 


(Bs. Bs Dette * Be. 2. Pe tantees - 
ne Mr. S. P, Barbera : Mr. J. 


FP. Moore 
Hr, P. Dulk 


, : Mr. G. Plungis ° ae 7 * 

a 5 Mr, o. R. Fricke Mr. zs Romel Nv ; ‘ge #6 
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If this unit is Produced at Singer, we Will de 
* Manufacturer ang wii encompass the exclu 
. responsidility or Menulacture, -Quality as 


at a ae 
the sole eh 
Sive rights and . 7 : 


surance, and delivesry, 
Any tooling investment, capital or otherwise, necessa os 
for the menufeascture of this unit wilz 2lso be the responsibility. 
: of Sinser, This should be taken into consideration when . F - peste 
estinating end -ceternaining the required equipnent, ;" ‘ 
The estinatos Cost of this unit must ve established “" 
Within three weexs (iiarch 26, | ace m* ; 
Under no circunstanees is anyone to contact the Perma Co, ° 
other than jir, R. A, Kloby. A written and verbal con. 
. Muntcations will be cleared through the Factory Sales Dept. . 
; This is a confidential Project and should be treated: . ° : 
accordingly, a cs ee . St hae ae 
‘This control consists of four main units: +.) a 
4 . “wh PN te : 
‘ ANti-Skid device Ene seep li ache * : 
eh Perma-Vac Fe iit aa ane aed Mon 3 aoe 
Pressure switeh €. ee > ies : : 
' Gear box aie: she tl 7 


A OSLL of natertar and a complete set of scpias (with 
six copics) for cach of these wndts, plus the adapter wit, 
have been Siven to the EnSincering Department, 

Upon Assvence of the Prints, the Engineering Departinent 
WAIL advise liv, Monel of Sales Fazineering, of the recipicnis 
BO that pring Control can be Haintained, . 
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Departnent's function and will assign a project ieee eee 
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The prints submitted will cover everything for the unit 
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with the exception of hoses, clamps and other hardware items."  . “ty .° ; 
, A complcte parts list is not evailable from the Perma Co. eas 52" 
> but Mr. Kloby will contact Mr. K. Heffer at St. Johns, Canada, ee 
in an cffort to obtzin one. Tne unit was disméntled and the o 
“parts listed at St. Johns so the reliabil’ty of the list should 2 haere 
be sufficient without duplicating the procedure. ae eve 
The Engineering Department will forvweil a purchased parts" *. : e e 
list with prints, to Mr. J. Moore. . ° , 


Prints subaitted for quotations by the Purchasing Dept. * -. °° «° 
must have all references to the customer (Perma) renoved. Mave lg uh ey oe ea 

A vendor list has been supplied and it should be noted by .° esc iNe 
Purchasing that these*are vendors uho are not to be contacted. a 


Test specifications have not deen determined at this |. _ mph 
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All work on this project 4s to proceed without waiting for 
ecditional infor:zaticn. Any information not available will be : 
obtaincd and supplied at a later date. : . a 

In some instances, print tolerances end specifications x Re 
have not been ecnered to vy the present ‘suppiter,. This will be =~ . 
evaluatcd by the Engineering Departzent for future use. 

. , ‘ ~~ 
In addition to the eforencntioned, the Engineering Dept. 
has Yeceeived: ; : : 


1. A complete sensinz device a aidan Fis 
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-° One acapter kit ; © ie Ms ee ee ale ; 
‘ ¢) One vaviable kit ‘ Se eae : 
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Quantities (estinated) Ta a ; i 

250, COO/s2. ‘ . PREY ar ee ¥ : 

: 50, 003/o2iex ' ' Sbperé : 
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“The above represent the total requirements 
of Perma as of this date through the end of 1964. 
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After viewing all available copies of the preceding 
page, counsel for Appellant believes that the last two para- 
graphs thereof read as follows: 


"4. The Distributor shall at all times employ 
a qualified mechanic to properly service and train 
other service and installation men. Said qualified 
mechanic shall be trained by PERMA at PERMA's main 
office in NORTH ATTLEBORO, MASSACHUSETTS, at the 
sole cost and expense of the Distributor, including 
travel, maintenance, and salary of its employees or 
personnel. PERMA, however, shall make no training 
charge thereof. 


"5. The Distributor shall conform to standards 
and technical (?) from time to time (?) by PERMA 
with regard to (instaliing?) ... " 
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After viewing all available copies of the pre- 
ceding page, counsel for Appellant believes that the last 


paragraph therwof reads as follows: 


"12. The Distributorship herein granted shall 
be exclusive in the area and territory set forth in 
Paragraph 1, provided however, that PERMA reserves 
the sight to make direct sales to national fleet (?), 
original equipment manufacturers (such as automobile, 
truck and power vehicle manufacturers), manufacturers 
the supply components to the Original Equipment Manu-~ 
facturers Market, U.S. Government Agencies, and 


national (?)..., National Chain Stores as herein used 
shall be defined as a ...." 
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After viewing all available copies of the pre- 


ceding page, counsel for Appellant believes that.the last 


two paragraphs thereof read as follows: 


"18. In the event of the termination of this Agree- 
ment for any cause whatsoever, P™RMA shall have the 
right to purchase all its (products?) in the 
possession of the Distributor at the then prevailing 
price therefore, \minus?) a (?) handling charge. 


19. (a) The Distributor does hereby order on the 
date hereof in proper (form?) (?)... a total of 
SEVENTEEN THOUSAND (17,000) (?) ‘Perma Anti-Skid 
Controls' for the period starting with APRIL 2, 
1964 and ending on APRIL 1, 1965. The delivery 
schedule shall be as follows:" 
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After viewing all available copies of the pre- 
ceding page, counsel for Appellant believes that the last 
paragreph thereof reads as follows: 

"IN WITNESS WHEREOF, PERMA RESEARCH AND DEVELOP- 

MENT COMPANY has (?)... to be signed and its corporate 


seal to be (?) affixed by Clinton T. Crolius, its 
Secretary." 
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MANUFACTUREP'S ACENT AGREFMENT € S008. es 
. . -@ rt. eee . : , 
THIS AGREEMENT, made and entered into as of the 4th _ day 


of September » 1964, by and between THOMPS ie COULTER, now of Des Moines, 


_ 


Polk County, Iowa, hereinafter called "Youlter", and PERMA RESEARCH AND 


-¢ 


DEVELOPMENT COMPANY, a Delaware Corpofation with its principal place of 


business in North Atilcboro, Massachusetts, hereinafter called "Perma", as 


. 


follows: ies ite : 


WHEREAS, Perma has developer nad is producing a product known as 


"Perma Anti-Skid Control" and . 


"WHEREAS, Coulter has performed and will perform valuable services 


in developing nationwide markets for the said product and, 


. t . > ‘ 
WHEREAS, Perma desires’ that Coulter continue to perform services 
2 
in developing and servicing such nationwide markets, and 
} 
5S 
WHEREAS, Coulter is willing to perform such services on the terms 


2. Coulter shall by himselt and through others contanue in his 


e 
and conditions hereinafter set forth; : i. 
. NOW, THEREFORE, it is mutually agreed as te llows: tie 
1. Perma hereby engages Coulter as a manufacturer's agont, can e c 
Coulter does hereby agree to perform or cause to be performed the deeatiens 
of s ch manutacturer's agent, as herein it forth. ri j 
| 
{ 


efforts to develop a market for Perma's product with major oil companies 


(which shall include oil companies operating throughc 't the United States), 


. 


companies (which shall include oil companies operating in more 


. ‘ 4 
‘ 


than one State of the United States), and ecrtain suppliers to such oil Fj 


regional oi 


t 


‘ 


companies conmonly known as tire, battery and accessory supplicrs or "TBA" 
; 

supplicrs (such as Goodycar, Firestone and the like), by sales to such 

major and regional oil companics and TBA suppliers for resale to consumers "4 


through filling stations and other retail outlets, Coulter undertakes and 


agrees t* sell to and service such custcmers’and maintain the required Kit ba , 
ae : ro? 

tales persennel] to contact and train the eustomers pei.onnel, Coulter also ee 
. RS 5. 

agrees to maintain the necessary technical start to train customers pocsonneL ad 
: my aa 

and troubic shoot Perma products in the ficld, (Perma agrees to provide *. - Mois 


e ' 


vo MS 
. : : ; : 4 ; ay “@ 
major cnyineerina services requested and, neaded by such customers in the Xe 1 @ 
. , “4 *. § 
event of major engineering problemi. : Ht: 5 
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’ Wo ioe ps ae. y vw Oe : ‘ HG 


[Px 28, p 2] 


3. As full compensation for such services, (and any expenses 


incurred in performing them Perma shall. pay and Coulter shall accept 


a commission equal to 10% ot t net billing price by Perma on orders 
oxiginated by Coulter in accounts covered by paragraph two of this agree- 
ment. Billing price on which commission shall be paid shall not include - 


. 


Federal Excise Tax 
State Taxes 
Freight 

Cash Discounts 


No commissions shall be paid to Coulter for the sale of any sales promotional 
material. It is further agreed that the commission rate shall be reviewed 
six (6) months from the above date to determine if an adjustment is to be 


made. Both parties agree that if an adjustment in the commission rate become 


necessary, then said adjustment shall be arrived at by mutual agreer-:nt.e 


4. The commissions herein provided shall be paid to Coulter or 
to his order not later than the 15th of the month following the receipt of 
AnD by Perma from those orders covered by this agr..ement. Coulter shall 
have the right, by himself or by his representatives, to inspect the books 
of Perma insofar as the said books shall pertain to the sales to the customers 
herein described, such inspection to be at the principal office of Perma, 


during regular business hours, and at no more than reasonable intervals. 


Se Nothing herein contained shall be construed as constituting 
Coulter an employee of Perma, and Coulter shall not have the authurity by 
reason hereof to incur any expenses on behalf of Perma, accept any orders 
on behalf of Perma, or otherwise act for Perma except as herein specified. 
Coulter further agrees that he will adhere to Permats sale policies and 


pricing schedules that may be issued from time to time. 


6. + is understood by the parties that Coulter is evntemplating 
the fornaticn of 2 corporation. Tf ‘such corporation is so formed, or if 
Coulter shall acquire a corporation now existing, it is expressly understood 


that this agreement may be assigned by Coulter to such corporation, and that 


such corporation, and that such corporation shall suceced to al? of the 
Tights, duties, and obligations of Coulter hereunder, Provided however, 
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that Coulter shall be and remain a majority stockholder in.such corporation, 


and active in the management thereof. 


7. The term of this agreement nite a for the period from the 
date of this agreement to Augus. 31, 1965. Coulter shail have the option to 
renew this agreement for four (4) successive annual terms and provided that-- 

(a) Coulter shall have kept and performed all the terms 
' and conditions of this agreement during the preceding 
term and - 
(b) Coulter shall have sold and Perma shall have delivered 
and received payment for ‘shipments totaling not less 
$1,000,000. during the preceding yeare 
In the event of non-compliance or violation with any protion of this agreement 
and such violation is not corrected within thirty (30) days after written 
notification then Perma shall have the right to terminate this agreement upon 
written notice to Coulter by United ‘States Registered Mail. Said termination 


shall become effective ten (10) days from the date of said termination notice. 


8. Perma agrees that it shall use its best efforts to assign this 
agreement in the event there shall be a successor or merge of Perma Research 


and Development Company. 


9. This contract shall be construed in accordance with the laws 


of Massachusetts. 5 5 


IN WITNESS WHEREOF, these parties have héreunto set their hand on 


the day and year first above written. 


; i iy, V4 
Vihirree i an by 


Thomas H. Coulter 


PERMA RESEARCH AND DEVELOPHENT COMPANY 
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PRICE LIST FOR TOM COULTER REPRESENTATIVE AGREEMENT 


Retoil-$129.95 
~- 303 
Dealer 91.00 


Jobbex 77.06 = minus 5% warehousing 3 73.11, 


69.97 
- Lecs 5% master. discount r 
66 249 , ‘? 
1.66 = Co-op Adv. rebate } ’ 
64.83 - Base recovery to Perma. 


Direct Purchase & Sale to Oil Compantes 


$129.98 - py 
:91.00 \y 
77.06 = 3.89 (5% warehousing) = $73.20 


65.00 
~- Adv. & Prom. allowances they can earn on escalator basis 
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PERMA RESEARCH AND DEVELOPMENT COMPANT thier, 
a Deleware Corporation, ¢coing businews at 34,5 
East Mashington Strect, lorth Attleboro, 

Massachusetts, UeSe Ashereinafter called a 


.7 and - 


CLARELE! IMPORTERS LIMITED, a corporation duly 
organized under the laws of the Province of 
Saskatchewan, Canada with its Head Cffice at 
220 Mitchell Block, Prince Albert, Saskatchewan, 
Canada, hereinafter cailed CLARELE Ne 


“Whereas PEMA is engaged in the sale of an Anti-Skid device 
known as “Perma anti-Skid" and 

Whereas CLANELEX is engaged in the Gusdiocs of maintaining a 
distributorship for the sale —- installation of auneent ere 
roducts, and . 

Mherecs PERMA and CLARELEN desire to enter into an agreemcnt 
or the sale of Perma's Anti-Skid device to users, wholesalers 
nd retailers on an exclusive basis for the Dominion of Canada 
y CLARSLEN: 

Now, therefore, in consideration of the mutual covenant and 
greements herein contained, PERMA does hereby appoint in said 
serritory (Dominion of Canada) CLARELEN in the fol.owing terms 
nd conditions: : ' oid oe 

1. CLARELZ agrees to employ the necessary salespeople to 
effectively merchandise the "Perma Anti-Skid unit for the Douinion 
f Canade and it. is expressly agreed thet in the event ainiaua 


3 
rders arg not placed by CLARELEN and payment received by Perna | 
am hereinaiter set forth, it shall be deemed that CLARELEN has. j 
ot complied with this section and’this sgreemont shall becoue § 
ull and void at the sole option of PERMa. ; a . 
2, CLARELEN shall keep on hand and maintain a reasonable 
nvontory of Pensa Anti-Skid units and all parts incidental and : 
necessary for the sale, repair, maintenance and installation of 

(GINE 

3. CLARFLEN agrees to conform to standards and technical 
instructions from time to time, issued by PERMA with respect to 
sales, advertising, prasotion, installation, sorvice, naintenaic: 
epair and replacewent cf Perna Anti-Skid units which ars subjer:. 
to this agreerent, and te only uso repair or replacenunt parts 


i 


o 8 
+ 
“ 


for such units which have been aupplied cr apprcved in wr rating 


v POMS 


? se teen ‘ : ys 
‘7 
.¥, 


il 
~ 


| 
| 
| 


| | 
S, CLARELEN shall not contract obligations in the mme of \ 
ERMA, and it will not mee any representation, fuaranty, or | 


arranty with respect to said PEXMA Anti-Skid units, except such 
‘Tas is authorized by PEMA. ie : | 


® ene. 


6. CLARLIEW warrants and guarantees that all product received. 

* rom PineA will be solc, distriouted or otherwise marketed in 
kine Dominion of Canada and will use every effort, legal or other- 
hiise to accomplish t..e intent of tris section which is that no ; 
product supplied to CLARLLEN by PEidw siall be sold, distributed, | 
marketec or otherwise disposed of outside the Dominion of Canada ; 
land that it wil} take ail necessary ection on its part to enforce | 


his int--t in its dealings with its agents, distributors and 


i] 
i 
A 
3 
, 


ustomers in general. 
7, CLARELEN agres that no arrangements or agreements shall 
be made with any of its agente, distributors, or customers in 


general inconsistant with t..is agreement. 

&. CLARELE!; will snip and invoice at its own expense, and 
will assume credit risks in its own customers. 

9, CLARELEN shall not have the right to assign this agree- 
Inent or distributorship to any person, firm or corporation without 
he written consent of PERMA. . | 

20, CLARELEN agrees that during the continuance of this 
agreement it will not market or otherwise deal with any other 


product or products which may te deemed to be in conflict with | 
he marketing of tne Perma AntiaSkid unit. H 


Ll. PEWA azd CLALELS! agree that best efforts shall be 
xpended to comply with the terms of tris agreement excepting that! 
it is hereby acknowledged by CLARELEN that certain phases of 
he wanufacture of the Perma Anti-Skid unit is outside the control} 
of PEMA and PET:!A shal] not be held acccuntable for delays in 
hipping product for recsons beyond its control which shall 
include but not be limited thereto, strikes, fire, flood or other 
cts f God, iowever in cny event PEAMA shall keep CLARELEN advise¢ 
periodically of the availability of product for scipment. 

lie PERCA agrees that CLARELEN shall be the exclusive importer 
and distributor of the PER‘A ¢nti-fkid unit for the Dominion of 
Cana‘s, however it is specifically sgreed that PERMA reserves 
the right to make sales to original equipment manufacturors such 
s autcnobile, truck ana power vehicle manufacturers, United 
Stcter Coveriveent ecencies and national accounts, however, PEMiA 
Isheld use ressonauple effort to refer to CLARFITN all purchases 
cof Perna Anti-fkid units by the foregoing accounts for con- 
peurpilon oe gle in the Dominion of Canada, however it is 
beasdap teats ecreed that in no event shall PERMA be hold accounte 
{ ‘ble or duende d the ricsht or be deemed to have rolinquished any ry 
riphts fer sale or to uell any of its products to the above tyyj3 
ff ucccurts end it ia further specifically ayreed thiv CLAREL Vi | 


. hell not under uny circumstances sell or arrange to sell any_ of % 
he above type accounts, whom princlpal officans. er pluce of. 
we 40 Jocated outside the Dominion af mnie tie ng ase ne 
reid ‘ * } ; 
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é ee eo ee wv: One iF ” . ‘ 


oP 


liq PuuA are 


fen it way from ti 


tion av, in tie cpd: 


re sa:e Of ferxu a 


A. 
a sli, basis, and 


-~j- 


es to supply literature ard othor gales, data, 


vepe 


me to tire issue, to Clacich on & 


to Surnish CLARELEY vit’. such other 
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¢ inform- 
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‘eve ordered in prepar form fro. 


, cl) " Perua Anlbiefiid" units wit 
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quarter. 
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| ie cae mesa > i Foe ost te Sbancbe:: erall oe Forty cix 7 
H dcllare aac 27/10%ths (46.27) Zor exc. ; 
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| said price for said uits under tne same . 
herus sill te suvgect to ccanrs wr giving 
| st lcast sever (7) caye pricr ten in 
writing by PacMA to CLACCLEN.. 

( (d) All paywents by CLANLIEN to :4...A for 


prodiet chall 'e paymeate in acvance for 
\ procuct to be si.ipped anc chall e naid for 
prior tc stiipment in cabh, ben’ ‘raft or 
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\| certified ciieck in United Statc. finds. 

| (c) Upo. tae signing of trac rereemcnet CLARE: Et 
| sitll rake a. initial raymen) te PERMA fd. an 
\ wou .t of ror.y Tnous..d (40,000; collaia 
| woideh gmeuat shail @ on ady.nen paynert for 


tie finn? and inst unite .o se shirged of t ¢ + 


atoye nentionad erder of Sixteen thouziund 
(10 022) wbkees 
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(f) licu of 3 terest on the forty Thousand 
(S40,0CC) Jolla doporit nent toned in 
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16. PEMA hereby agrees that if CLAR:LEN purchases from | 


nem Sixteen Thousand (16,000) Perma Anti-fkid units dials the | 


ontinuance of this present contract, CLAREL.EN “shall remain the 


xclusive distributor of Perma Anti-Skid Units in the Dominion 


at f Canada for a further period of one year commencing on the 
} st day of Jul,, Ad. 1964. 


17. PeWA h revy further agrees that the forty susand 
($40,000) deposit. paid under tne terms of the contract, is also 
onsideration cr the part of CLALELEN to remain the exclusive 


Histributor in Canada of the Perma Anti-Skid units during the 


Rerm of this contract and an > term and PERMA further 
0 (A! 


“el 


berees that should theyaailcw or tolerate any other person to ry. 
Araeteeem 


whee air le 1 da Ser” Sragety ~ he 


distribute Perma ‘Anti-Skid Units in Canada, dur the ccntinuance 


° 
of tunis Contract or any renewal thereof then, and in that event, | 
hey shall return to CLARELEN immediately, the Forty Thousand | 


($40,000 doller paid as a deposit on this-contract, such payment 


o be in cash and not in «ind. 


8 


—g;—"It Is ereby agreed by te parties heretc that title to 
ny product subject to tais agreement shell remain in PEXMA until 


paid for by CLARELEM. as set for herein and under this ac eement. 


Yo. product shall be returned w‘*hout prior written approval of 
PERMA and PERMA reserves the right to, accept: in original cartons 
free from danaye, product returns at @ 15% handling cherge. 


19. In the event tuere is any breach of the covenants end 


terz5 contained herein by CLAEZLEN, the said CLARELE! agrees that 
the said Forty Tnousand (440,000) dollar advance vayment for last 
product ‘erein referred to, shall be retained by PERMA as hae. 
liquidated damwayes with no obligation on the part of PERMA to * 
proceed further in accordince with the terms hereof, 

20. FEIUA hereby agrees that the Anti-Skid units eupy ited 


. /, nied 
the purpoot for «hich picy were designed and sold and PET 4 
Oh Aan fat) 


by them te CIJESLEN snail. function s0 4s to accorpi.sh projcrly | I, 
hereby agrees Le replace any unit supplied tq-Q4GLSN which . 


, 
og 


not function preperly or not built to Sectaecd specifications aad! 


hee tla ati 


as 

° ‘ nad , i 

PLA further agrees to protect, indemnafy ‘and save harmless Tay to 
‘ me lee 


CLALSLEN from. any Liabilities which it might incur by roason of 3; 
' y e  he 


. : ° ‘ 4 t a as a ’ ‘ 
* bh Popa te (abl atte ae py ropcan, of she PERKS mat belnte 
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o be signed and their respective corporate seals to be hereunto 


{fixed by their reopoesere atin thereunto duly authorized on. 


he date and year first stove ner.tioned. 
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AGREEMENT MADE by and between PERMA RESEARCH AND DEVELOPMENT 
COMPANY, a Delaware Corporation with its principal place of bi: iness 
dn North Attleboro, Commonwealth of Massachusetts, hereinafter reforred 


to as "PERMA" and 


ea MONITOR ENTERPRISES, DI. 


PERMA does hereby appoint 


* 
¢ 


as the Distributor of its "Perma Anti-Skid Control" and the Distributor 
accopts such appointment upon the following terms and conditions: 


1. The area and territory for said distributorship shall be 


“Mathew ¢ Iau iy Machizting ies. 


as outlined in the unshadowed portion of the marketing maps attached to 


- 


this agreement. : 

2. Tho distributor sheaby agrees that he will employ at all times 

a mininun of Aif( rained sales people and one (1) trained technician 
to effectively merchandise the "Perma Anti-Skid Control": for said areas 
and terr itories, which are the subject of said distributorship as set 
forth in Paragraph 1. The Distributor agrees said sales people shall 


be hired and trained at a minimum rate of two (2) per month. 


3; The Distributor shall keep on hand and maintain a reasonable 
inventory of “Perma Anti-Sk’id Controls" and all parts incidental and 
Noccssary for the sale, repair, maintenance and installation of the sere, 
Actor thea expiration of six (6) months from the date hereof, a reasonable 
inventory shall be deemed to mean a thirty (30) day supply based on past 
Oxsverienace,. 

A, The Distributor siall at all times ‘employ a qualified mechanic 

bo properly service and train other service and installation men. Said 


essactsd mechanic shall be trained by PERMA at PERMA'S main office dn 


AVTULSGRO, MASSACHUSETTS, at the sole cost and expenses of the 

$s. o\vubow, dacluddag travel, maintenance and salary of its employees 

rsO00o2, PERMA, however, shal) make no training chargo thereof, 
the dhot dbugor shali conform Lo standares and technical 


“Sous fyon thao to thuc dosmod by Perma whth cespect to dnstallsa-- 
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mm, service, Hatntenance, repait and replacement of “loima Anti-Shid 
- . 


trols" whieh are subject to this agreement, and to only use repair or 


flacenent parte for such unite which have been supplied or approved in 
Mey ee 


fting by PURMA. 


The Diutributor shall, monthly and on such other .timen ag PERMA 


reanonably request, furnish PERMA reports of sales, inventory on hand 


y 
! any other pertinent information on forms supplied by PERMA, 
It is the intent of this Agreement, that no products supplied by 


UAL to the Distributor shall be sold, distributed, marketed or otherwise 


sposed of by the Distributor outside of the area and territory designated 


Paragraph 1, and the Distributor ehall use every effort to accomplish 


id intent and will take all necessary action on its part to enforce this 


rent in its dealings with its agents, dealers and customers in general. 


The Distributor shall use its best efforts through its organi- 


3 9° 


‘don to distribute and procure sales, and create a demand for said 


‘yma Anti-Skid Controls. 


sae: 


“ 


9. This Agreement is personal between PERMA and the Distributor, and 


éhall not be assignable without the prior written consent of PERMA. 


10. During the term of this Agreement or any extention thereof, the 


Distributor shall not market or otherwise deal with any other product or 


products which are competitive to the "Perma Anti-Skid Control". 


11. The Distributor acknowledges that certain phases of the ma! “acture 


of the "Perma Anti-Skid Control" are outside the control of PERMA, and 


PERMA shall not be responsible for any delays in shipping said procuct for 


toasons beyond its control, including but not limited to strikes, fire, 


“€lood or other acts of God. PERMA, however, shall keep the Distributor 


periodically advised ot the availability of the product for shipment. 


12. The Distributorship herein granted shall be exclusive in the 


area and territory sect forth in Paragraph l, provided however, that PERMA 
reserves the right to make direct $ 
a ‘ 


original equipment manufacturers (such 4 


ales to national fleet accounts, 


s automobile, truck and power 


Uchicle manufacturers), manufacturers who supply components to the Original 


iquipsent Manuracturers Market, U. S. Governnent Agencier, and national 


ag berein used ghall be defined aoa a 


chain etorea. Rational Chain Stores 
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Chain having ten or more retail outlets. In the event of any direet sales 
by PERMA to a National Chain Store, for re-distribution to branch stores, 
PeritA will ask for and use every reasonable effort to obtain the National 
Cnain Stores Main Offices! co-operation in determining the units shipped ° 
fo their branches as outlined in the territory described in Paragraph 1, 
Upoh teccipt of this information, PERMA sha)l Pay the distributor 5% of 
the net billing price for those end te that were trans-shipped into his 
territory. Said 5% re-imbursement shall be considered wehikcary ike the 
part of PERMA, and Distributor agrees that PERMA shal] not be held liable 
4¢ it is impossible or impracticable to obtain the necessary paper work — 
‘from the National Chain Store, to ncn said $% over-ride. 
13. - PERMA shall supply literature and other sales data, which it may 
from tine to time issue, to the Distrib: tor on a cost plus handling basis, 
and shall furnish the Distributor with such other information as, in the 


esate of PERMA, may be usef: . to the Distributor in the sale of "Perma 


Anti- skid Controls", 


14, PERMA shall refer to the Distributor all directly received in- 
] uiries and orders for "Perma Anti-Skid Controls", involving sales within 

he ‘area and tektbiney set forth in Paracraph 1 of this Agreement, with 

hose exceptions as outlined in Pevensie 12 supra, | 

5; Th: Distributor shall accept separate billing of $1.85 each, 

et for each complete "Perma Anti~Skid Control" shipped to it; . and PERMA 

1211 contribute an equal amount each. Said ‘tal jaan of $3.70 for 


ich complete "Perma Anti-Skid Control" shall be set up as an advertising 


ind to be spent by the Distributor in accordance with PERMA'S advertising 
ylicy. s 
The term of this Distxibutorship shall be for th. period from 

» date of this Agreement to AL lh tee e Distributor shall ? “ 
* an option to renew this Agreement for o successive annual terms, 
ovided that (s) it shall have kept and perfored all the terms and 

lations of this Agreenent, to be kept and perforued by the Distributor 
boy the preceding term; and (b) in the proceding term shall have ordered 


! ). . i 
initun of i , Awe, TA iiotacde Jere ) "Porma 


“hid Coutsols" or the average "Perma Anti-Skid Contrels" per 1,000 
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of ener etnsee automobiles purchased by all other Distributors in their 


respective marketing areas whichever is greater. Average as herein used 
thall mcan the total sales by all PERMA Distributors divided by the total 
hunber of automobiles registered in those Gheteseunees" ree Said ic 
options shall be exercised by Und ted States Sepletient Mail addressed to- | 
PERMA at least sixty (60) days before the expiration of the prior term. 
1?, In case of failure on the part of the Distributor to pay for all 
merchandise sold to it by PERMA promptly when the same becomes due and 
payable, or in case the Distributor shall negle&t or fail to perform or | 
observe inp of the terms and conditions sieeeee upon the Distributor by 
this Agree ent, or in the event that the Distributor makes an assignment 
for the benefit of Creditors or is adjudged a bankrupt or a debtor, re- 
organization, arrangement, or similar petition or proceedings be filed 
by or against it under any chapter or provision of the Federal Bankruptcy 
Act so-called, or in the event a Receiver is appointed over the sanews of 
said Distributor and said receiver is not vacated within ten (10) days 
‘thereafter; then and’ in any of the above events, PERMA shall at its 
pption, and not withstanding any waiver of any prior breach of any covenant, 
term or condition, terminate this Agreement pore written notice to that 
effect addressed to the Distributor by United States Registerad Mail, 
provided however, if the breach tony vere or condition of this Agreement 
is of such nature that it may be cured or remedied, the Distributor shall 
have a period of thirty (30). days from the receipt of notice of said breach 


RMA to cure or remedy said default. 


Of 


Pa sic 


“ 
~ 


16. 


In the event of the termination of this Agreement for any cause 


whatsoever, PERMA shall have the right ‘to pur se all its products in the 


possession of the Distributor at the then prevailing price therefore, minus 


& 15% handling charge. 


s (a) The Distributor does hereby order on the date hereof in proper 
-_, 
forn fron PERMA a total of ger) = 5 OE (9, oct) Complete 
“Porns Anti-Skid Controls" for the period starting with ug wit 'S, 196Y 


and ending on aly ¥, IAS The delivery schedule “day be as follows: 
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(b) The cout to the Distributor for the complete “Perma Anti- 
skid Control" shall be in secordance with that price list as may be 
{esucd by Perma Research and sewataneant Company and identified as 

- Warehouse Distributor or Area pistributor price list, with freight 
F.O. a. North Attleboro, or Elizabeth, New Jersey, U.S.A., it being 
opeifically agreed that said pties for = units under the same 
terms shall be subject to change by giving at least seven (7) days 
prior notice in writing by PERMA to the Distributor. Tn order that 
the Distributor may have a flexible inventory we shall package Static 
ito, Variable Kits, and Adapter Ki.s separately. 

1 - Complete "Perma Anti~Skid Control" consist oft 


1 - each Static Kit, variable Kit, Adapter Kit. 


(c) The variable kits and/or adapter kits portion is packaged 
separately and of necessity must be custom made to fit cach auto-~ 
mobile. Distributors may purchase eaatetaid’ quantities of variable 


kits and/or adapter kits as a separate item in order that their 


‘inventory of “Perma Anti- ~Skid controls" be flexible at all times. 


Perma Research and Development Company shall exc”.ange va:-table Kits 


and/or Adapter Kits (in original packages) for Distributors (every 
3 months) to keep their inventory under control and up to date at 
all times. There will be no charge for this exchange policy. The 


only expense to the Distributor will. be transportation charges both 


ways. 


(ad) Payments to PE! MA - the Distributor we" eneneet shall bs 
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PLAINTIFF'S EXHIBIT 308 DATE: __July 24, 1967 
AGREEMENT ss" 
all ' ar jREEMENT MADE by and beeen PERMA RESZARCH AND DEVELOPMENT 


COMPANY, a Delaware Corporation with i principal place of Business 
in North At‘ leboro, Commonwealth otf Massachusetts, hereinafter referred 
to as "PERMA" and Bdaward B. Wright, Jr. 
.” ' Wright Bros. Greanhouse 
2762 West Bancrort Street 
Tolcdo, Chico 
PERMA docs hereby appoint Bdward B, Wright, Jr. 
as the Distributor of its “Perma Anti-Skid Control" and the Distributor 
accepts such appointment upon the following terms and conditions: 


*. The area and territory for said distributorship shall be 


THE STATS OF CHIO 


as outlined in the unshadowed portion of the marketing maps attached to 
this agreement. | | 

“2, The distributor hereby agrees that he will employ at all times 

a minimum of six (6) trained sales people and one (1) trained technician 
to effectively merchandise the "Perma Anti-Skid Control" for said areas. 
and territories, which are the subject of said distributorship as set 
forth in Paragraph 1. The Distributor agrees said sales people shall 

be hired and trained at a minimum rate of two (2) per month. 
3. The Distributor shall keep on hand and maintain a reasonable 

“ dnventory of "Perma Anti-Skid Controls" and all parts incidental and 
necessary for the sale, repair, maintenance and installation of tne same. 
After the expiration of six (6) months from the date hereof, a reasonable 
inventory shall be deemed to mean a thirty (30) day supply based on past 
experience, 
4, The Distributor shali at all times employ a qualified mechanic 
to properly service and train other service and installation men, Cusd 
quaiified mechanic chali be trained by PEAMA at PENMA'S main office ir 
NORTIL ATTLEBORO, MASSACHUSETTS, at the sole cost and expense of the 
“distributor, including travel, maintenance an’ salary of its employces 
or personne], PERMA, however, shall make no training charge thereof. 
S. the distributor shall conform to standards and technical 


instructions from time to time issucd by Perma with respect to installe-- Z 
-~353 PX 30B,: p 1)° : 
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tion, service, maintenance, repair and replacement of "Perma Anti- “vid 


Controls" which ore subject to this agreement, and to only vse re or 


replacement parts for such units which have been supplied or appr . in 


writing by PERM 
6. fo: Distributer shall, monthly and on such other times as PERMA 
may reascnably request, furnish PERMA reports eft sales, inventory on hand 


and any other pertinent informatie. on forms supplied by PERMA, 


7. ‘ tt is the intent of this Agreement that ne products supplied by 


PERMA to the Distributor shall be sold, adi eorkeien marketed or otherwise 
Gieposed of by the Distributor outside cf the area and territory designated 
in Paragraph 1, and the Distributor shall use every effort toa accomplish 
said intent and will take all necessary action on its part to enforce this 
intent iw ite dealings with its agents, dealers and peers in general, 
8. The Distributor shal] use it> ves: efforts through its organi~ 
gation to distribute and procure sales, and c.eate a demand for said 


“Perma Anti-Skid Control". 


9. This Agreement is personal between PERI1A and the Distributor, and 
shall not be assignable without the prior written consent of PERMA, 

mn” 
10, During the term of this Agreement or any extention thereof, the 


Distributor shal] not market or otherwise deai with any other product or 
eondects which are comnetitive to the "Perma Anti-Skid Control". 

il. The Distributor acknov ledges that certain phases of the manufacture 
of the "Perma Anti-Skid Control" are outside the control of PERMA, and 
PERMA shall not be responsible for any delays in shipping said product for 
reasons beyond ‘ts control, including but net limited to strikes, fire, 
flood or other acts of God. PERMA, however, shall -keep the Distributor 
periodically advised or the availability of the product for shipment. 

12. The Distributorship herein grantel shall be exclusive in the 

area and territory set forth in ini cane sieti 1, provided however, that PERMA . 
reserves the right to make direct salcs to national fleet accounts, 
original equipment manufacturers (such as tate mobile, truck and power 


vehicle mynuracturers), manufacturers who supoly components to the Original 


Rquipnent “Manufacturers Market, U, S, Government Aaencies, and national . 
af i 

chain stores. National Chain Stores as herein used shall be defined as a by 
E-354 {Px 30B, p 2) i 
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chain having ten or more retail outlets. In the event of any direct sales 
by PERMA to a National Chain Sto-e, for re-distribution to branch stores, 
PERMA will ask for and use every reasonable effort to obtain the National 
Chain Stores Main Offices' co-operation in ‘determining the units shipped 
to their branches as outlined in the territory described in Paragraph 1. 
Upon receipt of this information, PERMA shall pay the distributor 5% of 
the net billing price for those units that were trans-shipped into his 
shabehons Said 5% re-imbursement shall be considered voluntary on the 
part of PERMA, and Distributor agrees that PERMA shall not be held liable 
if it is impossible or impracticable to obtain the emai paper work : 
from sie National Chain Store, to issue said 5% over-ride. 

13. PERMA éhall supply literature and other sales aii. which it may 
from time to time issue, to the Distributor on a cost plus handling basis, 
and shall furnish the Distributor with such other information as, in the 
opinion of PERMA, may be useful to the Distributor in the sale of "Perma 
Anti-Skid Controis". 

‘14, PERMA shall refer to the Distributor all directly received in- 
quiries and orders for "Perma Anti-Skid Controls", involving sales within 
the area and territory set forth in Paragraph 1 of this Agreement, with 
those exceptions as outlined in Paragraph 12 supra, 

15. The Distributor shall accept separate billing of $1.85 each, 

net for each complete "Perma Anti«Skid Control" shipped to it; and PERMA 
shall contribute an equal amount each. Said total amount of $3.76 for 
each complete "Perma Anti-Skid Control" shall be set up as an advertisir 
fund to be spent by the Distributor in accordance with PERMA'S advertisi 
policy. 

16. The term of this Distributorship shall be for the period from 
July 31, 1968 


the date of this Agreement to The Distributor shall 


s 


have an option ta renew this Agreement for successive annual terms, 
provided that (a) it shall have kept and performed all the terms ‘and 


conditions of this Agreenent, to be kept and performed by the Distributor 


Guring the preceding term; and (b) in the proceding term shall have ordered 


fiftecn thousand (15,CCO) 


@ mininua of "Perma 


AntieSki«d Controls" or the average "Perma Anti-Skid Controls" per 1,000 


‘ 
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of registered automobiles purchased by all other Distributors in their 
respective marketing areas whichever is greater, Average as herein used 
ghall mean the total sales by all PERMA Distributors divided by the total 
number of automobiles seadavnsek te those Distributors’ areas. Said 


options shall he exercisec by United States Registered Mail addressed to 


PERMA at least sixty (60) days before the expiration of the prior tern. 
17. In case of failure on the part of the Distributor to pay ‘for all 
merchandise sold to it by PERMA promptly when the same becomes due and 
payable, or in case the Distributor shall néglect or fail to perform - 
observe any of the terms and conditions ene upon the Distributor by 
this Agreement, or in the event that the Distributor makes an assignment 
for the benefit of Creditors or is adjudged a bankrupt or a debtor, re- 
organization, arrangement, or similar petition or proceedings be filed 
by or against it under any chapter or provision of the Federal Bankruptcy 
Act so-called, or in the event a Receiver is appointed over the assets of 
said Distributor and said revviver is not vacated within ten (10) days 
thereafter; then and in any of the above events, PERMA shall at its 
option, and not withstanding any waiver of any prior breach of any covenant, 


term or conditior, terminate this Agreement upon written notice to that 
effect addressed to the Distributor by United States Registered Mail, 
provided however, if the breach of any term or condition of this Agreement 
is of such nature that it may be cured or remedied, the Distributor shall 
have a period of thirty (30) days from the receipt of notice of said breach 
‘from PERMA to cure or remedy said default. 
18.: In the event of the termination of this Agreement for any cause 
whatsoever, PERM’ shall have the right to purchase all its products in the 

‘ 


possession of the Distributor at the then prevailing price therefore, minus 


a 15% handling charge. , 
19, (a) The Distributor does hereby order 6n the date hereof in proper 
forn from PERMA o total of Fifteen thousand (15,000) Complete i 

. "Perma Anti-Skid Controls" for the period starting with August 1, 1964 


Fi on July 31, 1965 | the delivery schedule shall he as follows: 


- Ist weok of Auqust 1764 2,009 « : 
0 o." « «6 6Sepet. ” 1,500 = = —" ry a. 7" 
IW oe i " Oct. 1,509 @, hd 1d wT) April Ls ; 
1,500 o “ " Kove. " \ 1, a8 e * May it os 
5: Sete « * eo © Begs eet ae -2,000- " * © June 5 ey 
Y 2,000 - " “ * Jone 1963 ~ §,000 - * * -* July i. of 
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. (b) The cost to the Distributor fae the complete “Perma aAnti- 
Skid Control" shall be in accordance with that price list as may be 
issued by Perma Research and pave tennant Company and identified as 
nates Distributor or Area Distributor price list, with freight 
F.0.B. North Attleboro, or Elizabeth, New Jersey, U.S.A., it being 
speifically agreed that said price for ones units inten the same 
terms shall be subject to change by giving at least seven (7) days 
prior notice in writing by PERMA to ‘the Distrsbutor. In paren that 
the Distributor may have a flexible inventory we shall package Static 
Kits, Variable Kits, and Adapter Kits separately. 

1- Conpiete "perma Anti-Skid Control" seniet of: 

1 - each Static Kit, Variable Kit, Adapter Kit. 
(c) The variable kits and/or adapter kits portion is packaged 


. 


separately and of necessity must be custom made to fit each auto- 


mobile. Distributors may purchase additional quantities of variable 
kits and/or adapter kits as a separate item in order that their 
inventory of “Perma Anti-Skid Controls" be flexible at all times. 
Perma Research and Development Company shall exchange Variable Kits 
and/or Adapter Kits is original packages) for Distributors (every 

3 months) to keep their inventory under control and up to date at 
all times. There will be no charge for this exchange policy. “the 
only expense to the Distributor will be transportation charges both 


ways. 


(ad) Payments to PERMA by the Distributor for Product shall be 


ap follows: Peyzcont in advance - or Sight Drezt ull 
: of Leding until Crecnpor 31, 1964. 


Open eccount in “ccordanca Kith terns outlined As 
on price shoots ecnall provaal starting with 
Canuary Shipuonta. 
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PLAINTIFF'S EXHIBIT 31 DATE: : 
AGREEMENT Lowes 
emi AGREEMENT MADE by and between PERMA RESEARCti AND DEVELOPHENT 


COMPANY, a Delaware Corporaticn, with its principal place of business 


- 


in North Attleboro, ¢ eres of oe hereinafter referred 
to ‘to as "PER ‘A anc cha “UT MA Aat+*r04 Lud a ¢ 
a Jebs lee Prewees— 143 Mencoek ST. 


bi a ts T° eee 


: PERMA does hereby appoint Th C j ote © ste lgecl aaa heals 


Tet s PCA MA nd Lowe, 
os the Distributor of its “Perma Anti-Skid Control",and the Distributor 


accepts such appointment upon the following terms and conditions: 


1. The area an! territory for said Sheresbarerenst shall be 
ih ee ee | he oe ee C4: Gee Ace Pat Spree ‘ cigars A 
Rr? ie jlam +) 


+s as outlined in the unshadowed portion of the marketing maps attached to 


this agrecnent. 


i 2. The Distributor shall employ the necessary sales personnel and 
service people to effectively merchandise the "Derma Anti~Skid Contre." 

: for said areas and territories which are the subject of said distrituter- 
ship, as set forth in Paragraph 1. 
3. The Distributor shall keep on hand and maintain a reasonsbls 


inventory of "Perma Anti-Skid Controls" and all parts incidental and 
necessary for the sale, repair, maintenance and installation of the sans, 
After the expiraticn of six (6) months from the date hereof, a reesonsdic 
Anventory shall be deemed to mean a thirty (30) day supply based om pest 
experience. 

4. The Distributor shall at all times employ a qualified mechanic 
to properly service and train other service and installation men. S3cid 
quehified wechenic shall be trained by PERMA at PERMA'S nain offica ii 
NORTH ATTLE®ORO, MASSACHUSETTS, at tae sete cost and expense of tho 
Dictributor, anclecing travel, maintenance tnd salary cf its enpleryras 


or porsomnel, PLIZIA, however, shall make no training charge thereat, 


Se The Dittributor shall conform to stsndards and vechnicel 
° Sartreetions fres tivo to tine assued Ly Pore wlth respect 0 instuia 
° 
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tion, service, maintenance, repair and replacement of “Perma Anti-Skid 
Controls" which are subject to this agreement, and to only use repair or 
teplacement parts for such units which have been supplied or approved in 
writing by PERMA, 

6. The Distributor shall, monthly and on such other times as PERMA 
may reasonably request, furnish PERMA reports of Sales, inventory on hand 
and any other pertinent information on forms supplied by PERMA, 

7. It is the intent of this Ajreement that ne products sup ppliea by 
PERNA to tie Distributor shall be sola, distributed, sarketed or otherwise 
disposed of by the Distributor outside of the area and territory designated 
in Paragraph 1, and tne Distributor shall use every effort to accomplish 
Said intert ane will take all necessary action on its part to enforce this 
intent in its dealings witi its agents, cealers and customers in general, 
8. The Distributor shall use its best efforts through its organi- 
zation to distribute and procure sales, anu create a demand for said 


“Perma Anti-skid Control". 


9. This Agreement is personal between PERMA and the Distributor, and 
Shall not be assignable without the prior written consent of PERMA. | 
10. During the term of this Agreement or any extension thereof, the 


Distributor shall not market or otaerwise acal with any other product or 
products whici are competitive to the "Perma Anti-Skid Control", 

ll. The Distributor acknowleuges that certain phases of the manufacture 
of the "Perma Anti-Skia Control" are outside the control of PERMA, and 
PERMA shall not be responsible for any delays in shipping said product for 
reasons beyond its control, including but not limited to strikes, fire, 
flood or other acts of God. PERMA, however, shall keep the Distributor 
poriodically adviseu of the availability of the product for shipment, 

42. The Distributorship herein granted shall be exclusive in the 

area and territory set torth in Paragraph 1, provided however, that PERMA 
Teserves the ri,;ht to make direct sales to national fleet accounts, 


Original cquipiient manufacturers (such as automooile, truck ana power 


VOulCic watufacturers), Manufacturers who suppiy components to tie Oripina! 
Equiprent Manutacturers Mareet, Us. S. Governuent Agencies, and natioral 
chain stores. National Chain Stores as hercin used shall be defined as a 
este ke ete ears -E-361.. . {PX 31, p 2] - 
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chain having ten or more retail outlets. In the event of any direct sales 


by PERMA to @ National Chain Store, for re-distribution to branch stores, 


PERMA will ask for and use every reasonable effort to obtain the National 


Chain Stores Main Offices" go-operation in determining the units shipped 


to their branches as outlined in the territory described in Paiagraph 1. 


Upon receipt of this information, PERMA shall pay the distributor S$ of 


the net billing price for those units tiat were trans ‘hipped into his 
territory. Said 5% re-imbursement shall be considered voluntary on the 
pert of PERM., and Distributor agrees. that PERMA shall not be held liable 
4£ it is impossible or impracticable to obtain the necessary paper work’ 
from the National Chain Store, to issue said 5% over-ride. 

13. PERMA shall supply literature and other sales data, which it may 
€ . time to time issue, to the Distributor on a cost plus handling basis, 
and shall furnish the Distributor with such other information as, in the 
opinion of PERMA, may be useful to the Distributor in the sale of "Perma 
Anti-Skid Controls”. 

14. PERMA shall refer to the Distributor all directly received in- 
quiries and orders for “Perma Anti-Skid Controls", involving sales within 
the area and territory set forth in Paragraph 1 of this Agreenent, with 
those exceptions as outlined in Paragraph 12 supra. 

15} The Distributor shall accept separate billing of $1.85 each, 

net for cach complete “Perma Anti-Skid Control" shipped to it; and PERMA 
shell contribute an equal amount each. Said total amount of $3.70 for 
cach ccuplete "Perma Anti-Skid Control" shall be set up as an advertising 


fund to be spent by the Distributor in accordance with PERMA'S advertising 


policy. 
16. Tho tern of this Distributorship shall.be for tho period frca’ 
, tafe oft / “bs ‘ + - 
tho date of this Agreement to.-. --. pp ETRE « The Distributor salt 


oa 


heya ca option to renew this Agreencnt for.§ successive ennual teras, 
provided that (o>) it suall have kept ond performed all the terms and 
Cr-4ticaus of this Agracucnt, to be kept ced perfornusda by tho Disteibutes 
Ao tha preesting, teres and (b) in tae proeoring tera shall. have crac: 
Sslyiiun of Tectibas 1 Cbdas ied XR YRH 2 "Porsa 


MCG Contreds” or tho averege “Perna AvtieSkid Controls” pes 1,020 
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of registered automobiles purchased by all other Distributors in their 
respective marketing areas whichever is greater. Average as herein uscd 
shall wean the total sales by all PERMA Distributors divided by the total 
number of automobiles registered in those Distributors’ areas. Said 
options shall be exercised by United States Registered Mail addressed to 
PERMA at least sixty (60) days before the expiration of the prior tern. 

>) In case of failure on the part of the Distributor to pay for all 
merchandise sold to it by PERMA promptly when the same becomes due and 
payable, or in case the Distributor shall neglect or fail te perform or 
observe any of the terms and conditions imposed upon the Distributor by 
this Agreenent, or in the event that the Distributor makes an assignuent 
for ine benefit of Creditors or is adjudged a bankrupt or @ debtor, re- 
organization, arrangement, or similar petition or proceedings be filed 

by or against it under any chapter or provision of the Federal Bankruptcy 
Act so-called, or in the event a Receiver is appointed over the assets of 
said Distributor and said receiver is not vacated within ten (10) days 
thereafter; tien and in any of the above events, PERMA shall at its 
option, and not withstanding any waiver of any prior breach of any covenant, 
term or condition, terminate this Agreement upon written notice to that 
effect addressed te the Distributor by United States Registered Mail, 
provided however, if the breach of any term cr c ndition of this Agreement 
is of such nature that it may be cured or remedied, the Distributor shall 
have a period of thirty (30) days from the receipt of notice of said breach 
from PERMA to cure or remedy said default. 

18. In the event of the termination of this Agreement for any cause 
whatsoever, PERMA shall have tne right to purcnase all its products in 

the possession of the Vistributor at the then prevailing price therefor, 
minus a 15% nandling charge. 

19. (a) The Distributor does hereby order on the date hereof in proper 
fore from FLAMA a total of AL ett Te “hy Be beg ERCAreucene Comp lete 
“berna Anti-Skid Controls" for the period starting with 41a ¢.¢ é 7 - MPs 
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The cost to the Distributor for the complete "Perma Anti- 
6.27) pilus three 


O (b) 
Skid Control” shall be For yosix dollars and 27/100 ($4 


dollars and 70/100 ($3.70) Federal Excise Tax for each “"Porma Anti-Skid 


Control" wit’ freight F.0.B. North Attleboro, or Worcester, Massachusctts, 


U.S.A., it being specifically agreed that said price for said units under 


the same terms shall be subject to change by giving at least seven (7) 


days prior notice in writing by PERMA to the Distributor, In order that 
the Distributor may have a flexible inventory we shall package Static Kits 


Variabic Kits, and Adapter Kits separatcly. 
Anti-Skid Control" consists of: 


1-Complete “Perna 
D 1 + each Static Kit, Variable Kit, Adapter Kit. 


(c) The variable kits and/or adapter kits portion is packaged 


separately and of necessity must be custom made to fit each automobile. 


Distributors may purchase additional quantities of variable kits and/or 


s a separate item in order that their inventory of “Perms 


adapter kits a 
Anti-Skid Controls” be flexible at all times. Perma Research and Dsvelcp- 


P ment Company shall exchange Variable Kits and/or Adapter Kits (in original 


) to keep their inventory under 


packages) for Distributors (every 3 months 


control and up to date at all times. There will be no ch .rge for this 


exchange policy. The only expense to the Distributor will be transports: 


tion charges both ways. 
‘ (d) Payments to PERMA by the Distributor jor Product shal] be 


as follows: Mr hatl. kL joa 2 brabote, 
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purpose duly authorized, and The Board of Directors 


has caused these presents tp be signed and its corporate seal to be 


hereunto affixcd by Clinton T. crolius. , its Secretary 
: for this purpose duly authorized, this 24th day of 
February » Aw D. 1964, rey 


PERMA RESEARCH AND DEVELOPMENT COMP ANY 
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et 3, he Distributer agrees ‘et all ‘einen to employ a qualified : anic 
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i qgualitied Fone nic eholl te trained by Ferma at Perma‘s Main OfFfice ia eae 
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After viewing all available copies of the preced- 
ing page, counsel for Appellant believes that the last two 


paragraphs thereof read as follows: 


"7, The Distributor agrees that no arrange~- 
ments shall be made with any of its agents, dis- 
tributors, or customers inconsistent with this 
agreement. 


"8. The Distributor will ship and invoice at 
its own expense, and will assume credit risks of 
its own customers." 
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. . 9 The Dirtributor may assiqn the richto and dutice under the 
eentract to a Corporation managed by then within 30 days of the exccu- 
tion of this agvcemont. The Distributor shall not thereafter hava the 
* ht to asaign this agreement or Distributorship to any person, firm 
G@. Corporation without the written « nsent of Porma, but paid consent 
shall not be unscascnably withheld. . 
10%. The Distributor agrecs the. during the continuance of this 
agreement it will not varket or othocwise deal with any ether product 
er products which conflict with the marketing of the "Perma Anti-Skid 
Control" ‘by the Distributor as provided herein. 


Pd 


21. Persa and the Distributor agree that best efforts shall be 
expended to ccnvty with the terms of this agreement uucepting that it 
ic heredy ecxunceilecged by the Distributer that certain chases of the 
punufacturs of the “Perma Anti-Skid Control” is outsid2 the control of 
Perma and Porr4 snall not be heid accountable for delays in shipping 

ecuct for reasons bryond its control which shall incluce but not be 
limited thercts, strikes, fire, flood or other acts of God, however in 
any cvent rerna chali “eep the Distributor advised pericdieally of the : 
puailability of prodyct for ehiznent. © j 


-¢ 


ee 
—~ . Ee SS 


12. It is hereby sgrecd by perties hereto that title to any preduct 
subject to this acreencnt sholl remain in Perma until paid for by the 
Distributor as <9% forth herein and uncer this agreement. No precuct 
may «be return7a without prior written appr. ‘al of Perma and Pexma ro- 
eaves the right to accept in original cartons req from damage, product 
returns at a 15% handling charge. f 


4 23. In the event that either of the parties hereto braach any of ‘the 
Gonéitions of is egreoment, in sy material manner, and said materia 
breach is not cured witnin 30 days after notification in writing oy 
regiotcred mail return receipt requested, said notizying fartics an2ll 
have the option to teviainate this agreement witheut further notico. 


re 
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14. {a} Perms agrces that “he Distributor shall be tho 2xciu 
Distributor of the “Ferma Anties#id Control" for tha areas listed 
*Poregranh 1. of this ngrecment, hevover it is svecifically. sarced ¢ 

wa reserves the richt to rake celes direct to Mational rPlent Zccouncs, 
Oxiginal Tcnipwsent Manutieturers, such a3 auteTobile, trucn and 3xwvat 
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After viewing all available copies of the 
preceding page, counsel for Appellant believes that aa 
the last paragraph thereof reads as follows: 


"14. (a) Perma agrees that the Distributor 
shall be the exclusive Distributor of the "Perma 
Anti-Skid Control" for the areas listed in 
Paragraph 1l,of this agreement, however DS As 
specifically agreed that: Perma reserves the right 
to make sales direct to National Fleet Accounts, 
Original Equipment Manufacturers, such as auto- 
mobile, truck and power vehicle manufacturers, 
manufacturers who supply components to the Original 
Equipment Manufacturer Market, United States 
Government Agencies and National Chain Store 
accounts, (See exception below) however, Perma 
shall use reasonable effort to refer to the Dis- 
tributor all purchases of ‘Perma Anti-Skid Con- 
trols’ by the foregoing accounts for consumption 

oer sale in the areas designated in Paragraph 1, of 
this agreement, other than Original Equipment 
Manufacturers and Original Equipment Manufacturers 
Component Manufacturers, however it is specifically 
agreed that in no event shali "erma be held account- 
able or denied the right or be deemed to have 
relinquished any rights for sale or to sell any of 
its products to the above type of accounts and it 
’ is further specifically agreed that the Distributor 
- shail not under any circumstances sell or arrange 
‘to sell any of the above type accounts, whose 
principal offices or places of business is located 
-(%) the designated areas in Paragraph 1 of this 
agreement." ae 


} 
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' 


f 
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The exception to paragrach 14. (a) shall be that in tho instance of 
National Chain Store Accounts, Porna Rooearch and Developzent Company 
will negotiate and establish the price and policy with t: National Chain 
Store Acccunt for tht purchase of thea "Perma Anti-3kid Control" for the 
shipwont and billirg, by Perna Research and Development Company Distribu- 
ters and Terma Research and Development Comoany will notify all Distribdu- 
tors of th: Agrcoment and price schedules, which price shall be as close 
to the raccmmnced foalor Pris List as possible, hcwavor, if Porna 
Rasoarch and Development Company must necociate on a Perma Research and 
Devolopment Cozpany to National Chain Store Account direct basis, it is) 
undorcstood that tho Distributor will bo reimbursed at a sinine rate of 
5% of the Naticnal Chain Store Accounts billesc price (excluding freignt 
an4 7.2.7.) in the form of a credit to the Distributor. 


-415. (a) Perma Agrees to supply literature and othor sales data, 
which it may frea time to tine issue, to the Distributsr on a cost pius 
handling tasis, and to furnish the Distributor with suca other information 
3, in the epinion of Perma, may b useful to the Distributor in the sale 


of "Parma Anti-skid Controis". 


16. (a) Perma agrees to refer to the Distributor all directly re- 
ceived inquiries and orders for “Perma Anti-Skid Controls", involving 
sales within the areas designated in Paragraph l. of this agreenent, “ith 
the oxception cf 0.2.M. Manufacturers and Component Part Manufacturers. 


17. (a) It is hereby agreed that the Distributor hereby orders on 
the date hereof in vroner form from Perna a total of Thirty-six thousand 
(36,000) “Perza Anti-fk/@ Controis* fer the period starting with Jonuary 
1, 19€4 end ending on December 31, 1965. .The delivery schecule shall be 
as follows: i 


| 


ee. 


A token quantity © 


f $09-1000 units will be scheculed for delivery 


on Novexber 15, 1903 or 2s soon as possible. Tne remaining units will 
be ccheduled for delivery as follewa: 


2000 wnits - January, 1964 
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After viewing all available copies of the pre- 
ceding page, counsel for Appellant believes that the last 
paragraph thereof reads as follows: 


"The cost to the Distributor for the complete 
"Perma Anti-Skid' (?) shall be Forty-six dollars and 
27/100ths ($46.27) plus three dollars and 7(?)/100 
ths ($3.7?) Federal Excise Tax for each 'Perma Anti- 
Skid Controlt with (?)... North Atteboro, or Worcester, 
Massachusetts, U.S.A., it being specifically agreed 
that said price for said units under the same terms 
shall be subject to change by giving at least seven 
(7) days prior notice in writing by Perma to the 
Distributor. In order that the Distributor may 
have a flexible inventory we shall supply Static 
Kits, Variable Kits, and Adapter Kits on the 
following cost price basis:" 


E-368A 
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Static Kit---(Uriversal for all care) $70.30 $32.54 $2.61 $35.15 
(Custor dasicscad fittinga ate in 
Variable Kit-for make and nocanl car) 21.85 16.58 84 11.42 
Adapter Kit--(5.ocdometer & Anti-ckid 7.80 2cxs 225 3.40 
dive adapter) : et 
TOTALS $99.95 $46.27 $3.70 $49.97 
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After viewing all available copies of the pre- 
ceding page, counsel for Appellant believes that the last 


four paragraphs thereof reads as follows: 


"The above totals of Three Dollars and 70/100 ths 
($3.70) shall »e set up as an accumulative advertising 
fund to be spent by the Distributor in accordance with 
Perma's advertising policy. (See attachment 1). 


19. The Distributor shall have the option to 
renew this agreement on or before November 15, 1964 
and each November (15th) thereafter until November 15, 
(1974?) provided that in the prior twelve (12) months 
the Distributor shall have received a minimum of 
Thirty-six thousand (36,000) (?)... or the average 
"Perma Anti-Skid Controls’ (?)... (preceeded?) by all 
other distributions in (?)... (is greater and?) 
(provided?) (?) further that the (?)... shall not 
then be in (?)... under (?)... this agreement." 
(Illegible to the end of the page) 
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1 to be mointained. 


(a) Advance notice ot 60 days and not more than 129 days by 
registered mail, return receip: requested to Perma's uspal place of 
business is required for renewil, This ayre :ment shall expire on 
Nevenber 15th in any of the yeirs 1964 thru 1973 if not theretofore 
renewed in such year as above provided, and rhall expire in any event | 


on November 15, 1974. 


20. Perma hereby grants to the Distributor the following options: 


oe i (a) The exclusive right to distribute in the territory 
described in Section #1] all future Perma products. 


(b) To be Perna's exclusive distributer in the territory | 
Aescribed in exhibit "B" attached hereto said area being described as 
the New York City Marketing Arca. | 
¢ 
| 
i 
' 


4 
Provided: 


3. Said option is exercised by notice in writing on 
or before July 1, 1964. , 
2.< Distributor purchases, in addition the number of 
units dereribed in 17. (a) above, 64,300 units 
per year in equal monthly shiprents, beginning 
the 12 months, ending June 30, 1995, all other 
terms and conditions of this agreement to apply 
equally to aaid New York City Marketing Arca 
territory. 
3.--In grinting this option Perma makes no present 
cornitmen: to celiver such additional units but ' 
will use its best efforts 69 to do. ‘ 


PERMA ROSZAPCH AND PEVULOPMENT COMPANY 
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i ae 5 So a aa anti-Skia Unit ; 
s wee Subject: Meeting between Percra and Singer sg 


Date: . September 2, 1964 


‘. "es " In AtGendance: Messrs. sieht a2" a 
iy Se ee ‘ ‘ ete Scneaitto *. Ew D R. R. Patten’ 
te ON? ae tn " Re Mainelli a J, F./Hoore 
ate: met 2 bo H. Snyder, Jr. BE. Kinal 
Se ae 2 a . &e Romel ae "*H, Sharp 


This meeting was held to determine all problems which 

‘ ea are preventing the production of satisfactory Anti-Skid 
“Units. cin Bante iar se 
pr”. ae ye The following items were discussed, rama ae ile. - wee 


. 1. Engineering DPeta pretence fe Dae 


: -. °" -* MarLous part prints and material speci-+ 
nee a ' fications of parts to be obtained fron 
. + liaiet .+ Perma or Vendors.. -In the event that ae 

Joogiy. part prints or specifications are not ‘° ~ rte 
So ag SE Be ae le obtainable, Singer will measure and draw ree 
aes ta kee te ‘ up parts and apply tolerances. Perma 
; at ee ee le will then approve these prints .and tol- 


‘s,s "ee : ae * erances. Specifications on various 
"oe, riyte es °°) gssemblics will be written “te by Singer 
: és ‘it and Perma. will then — mers : 
adie rastcee ee SIE Sia ct earring 
vas Teo. Peyma will approve test specifications 
Page aie ore eee 
oe". "| Pepma-vae Unit | Ae oe ha 8 
iv! Sensing Device - wert ‘Sort ee . 
f ; Pressure Switch |. - sale Seat, 
k : ss ws B : : , ; . , at e we Ape: t56 : ? 
ates id CER Ponte F a a . oe 
EE Se ee a RE ae Me Gay eee aes 
ons | eek e892. oie ek 7 ma ae oes 
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3. Defective Parts 


! 
] 
: 
: Pressure Switch: ' j : Fin Me eee 
: Vai . Excessive leaking through the pressure sett- . 
2 ing screw caused the examination of several cee ea, 
Sissssembled switches. This disclosed that hati ren, 
_ the Piston "O" Ring was being cut due to a ita Pd 
sharp edge on the I. D. of the piston hole. 
. This defect is very serious end sould cause 
. ° ie a brake failure. This defect was brought to A 
a the attention of U. S, Dielectric and they 
, ; : F sed to correct this condition. Inspect- 
) +. es on of the "O" Rings which they. are presently 
| ‘using have a heavy flash on the 0, D, and’ ; 
‘I. D. In the future they agreed to use Conover - - 
"0" Rings which are of a better quality. 


L. “ager of U. S. Dielectric brought down. 
six pressure switches which were supposed . 
to be set within 85-100 p.s.i. These switches 
Were checked on our Test Stand and they showed 
approximately 2G out of specification, It 
Peat — was Geciéed to have our gage calibrated and 
: of . this was done the same day by U. S. Testing 
acy ee -« Company, Hoboken, New Jersey. The gage was: 
reinstalicd on the stand and is now accurate : ee 
. Within f 1 p.s.i. The switches fron U. S. One eh: 
; ' Dielectric were rechecked and: showed 2G7 - 307 _ - 
inde bree high, Since our gage before calibration read 
aie, €# low, this means that the gage on U. S. Di- 
- .., °. . , @lectric's Test Stand must be 257 high, It -~ 
eh ian Ms may be necessary to taxe our raster gage to 
*, nt Be S. Diclectric and check their gage calibrat- 
; -, SOM. : P ee a Rt ANG oa gs 


>. . &, Sensing Units x Vee ee 


Sixteen (16) Sensing Units were disassexbled 
bese} ' "+ Dy Perma personnel and the timing of the micro- . Rc 
: °° ewitch was found to be off on two (2) units. . i 


eaten, & 8 


ie One unit had a bent gear sie. >in and a oe : : Rit 
see friction spring which was nc: sentralized on aK . 
ce the cam washer, 


.. . Another unit had a poor bearing on the cam 
Tite eto ae gear thrust washer, ae . 


A loose wire due to faulty soldering was: found 
: ard also there was no oil on the gear shaft, 


? 
« 
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Perma also requested that in the future 
two (2) drops of o11 on the gear shart 
and two (2) drops of o11 be applicd on 
the opposite side through the small 
filter, ao ° . ' 


American Optical was notified of the 
. . + Mecessity of performing this operation, 
.*, * They also were advised of the type of ° . 
cd, . ype to be used and the method of applicat- 
' ZO. 


Tt was agreed by Perma and Singer that a 
' .Yepresentative of American Optical would 
-* Come down and disassemble fifteen (15) 
— Units to verify defects found by 
erma.s oan j 


5. Gear Boxes 


Perma informed us that. after a Life Test 
Was run on American Optical Gear Boxes, 
they find that they do not hold up as well 
.88 the Gear Boxes produced by Swank. 


eae The prints of the Gear Boxes 2nd also a 
. Comparison chart between Aisesican Cptical 
ve ae ly tolerances and Swank tolerances have deen 
ti ee, Aen given to Mr. E. Xinal of Quality Control on 


September 4th, iir. J. Moore called American 


i : .. + Optical ang told them to halt production of 
~ lg’ +% 2 *.* Gear Zoxes until further netice. Singer 
“sss .°* W411 make a dimensional ¢heck on Gear Boxes 

ieee, 1" purchased from American Optical to determine 


ime kT a Fe ; e onarp? 


ere if they meet print specifications. if th 


parts are to print and additional research 
and aw paage do testing is required to find a 
solution to this problem, Perma kas agreed 
to work out a financial arrangement with 
_° . Singer for this work, oh 


vf oe . Supervisory =ngineer 
s tel so. «, Manufacturing Engineering hi 
‘” Contract Sales miner 
"ne ~ ag ate aoe 2 Fate. eer ws UMS 
. HS/ms ; : - a . . on . * : oS © ome : t's ‘~ a z fl , 
ae a J. Fecko | ate © 8 5 rte 
* Ghose attending ©. ° *. + : ‘ 
iat CS eR ae ame eh : ae 8 } ides : tae 3 ede 
et, Ce be Ne Ser ee tom, tee ae ae See Page teat ats 5 
. Ray py atone bye 0 gts” “. ce ots’ ry = ee oe a ee : oes 4 ly ee 
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Memo: . Perma Anti-Skid Unit 


sages Meeting between Perza, American Optical 
and Singer personnel ie 


"até: Septenter 3, 1964 


In Attendence: iene, Cee ae rhe i 


FP. Perrino ae le ; ‘ 
R, Feinelii - R. R. Patten 
J. R. Vairo . "+" Ag Romel 
R. Lee - a H. Snrarp 
E, Kuzdézal * &E, Kinal 
NN,‘ Lapine J. F, Moore 


R, Kloby 


. With the above personnel present, fit teen. (15) Units 


were disassexoled, and ‘the following éefec ects were found. 


1. Gear Snaft not central bins (1) ste 
very bed end two (2) units question- 
_* able, American Optical agreed that 
Pe) (1) ). part was very cad. and could 
- eause excessive wear... Tats condition 
was brought io Americen Opticel's 
attention previously by Perma. . 


2, Cam Button wes not seated squarely on 
.ton of cza. This éefect was found on 
(1) unit. ais is not a serfous cs 
-@efect but should be looked into, cs i a 


3., Fricti ton ‘Secing nos aligned properly. 
. Gnis defect according to >, .7. Perrino 
‘4s serious and is cause for rejection. 
This condition was found dy Mr. P. 
Perrino cn one (1) unit, 


*, Cam Tarust Washer Searing did not have 
a good finish. This defect was found 
on one @) unit. eh af te 


. -* . 
poe et tee ne ee LS TTS TY tS wR ENN RENE GSR Sim Mee «ty  SeOS Y we - 
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Pe sh nS Hig ey ae 
melee o_o a 5 re oe eter meee . . . « reel 
cae ge e* . . ! . ‘ oY . : oH ine. wait 
° ° ; * ; ; = 2 = . : or ¢ ‘ | cf | 
. : Gy on . H ‘ | : . ; 
5. Governor spool face - two (2) parts had vee "s 


‘ pough finish and one (1) pare had peel- 
ing plating. Specification on drawing 
os . for this part cails for 16 2.4.8. and a 
: ground surface cn face. Mr. F. Perrino 
? agreed that this surface could have a@ — 
hg - + gurface finish of 03 R.H.S, but the plat- 
pee ing sheuld not peel. ae ot 


. 6 Setting on micro switch - two (2) parts 
had high setting of 3-1/4 to 3-3/8 in- 
stead of: specification 2-3. . md 


American Optical was notified to ‘halt pro- 
duction of Sensing Units until the above 
Ba ST TT proDAced yere troned: out and an acceptable 
quality level was estaslished.- 


Perma has a checx list of twenty-five 
_ (25) characteristics which they feel i: 
~ necessary to gnsure ‘quality of Sensi: ~ 
Devices. Several more characteristics 
are being added to this list by Singer.” 


These items were given %o faerican Op+ ¢ 

tical vy Persa verbally. Singer will. 
.foraalize these checxs Ss an asseaoly 
- specification. LO alee : 


Mr. F. Perrine of Perna 4s particularly 
conceraed about the Governor spool plat- 

/4ng, the aicro switch settings and proper. 
positioning of the thrus’ washer; and that. 
the solenoid meets ail assendly speci-. 
fications. is . a 


. ; : A suggestion was made by “Mr. H. Snyder 

. that the 15,000 Sensing Units on nan 
which require an extra gasket and washer 
be checked for ~icro switch setting and 
other elements der the cover. It will 
be necessary to. obtain an electrical 
tester similar to American Optical's to 
check the micro switch settings. It was 
agreed that American Optical would work 

UE out a financial arranzesent with Singer 

ae _ , for this additional work, °. 
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Americ:a Optical did not feel that a 
decision could be rade as to the extent 
ef their liability to correct the above 
defects, or to what quality level to 
agree to until edditional cata was ob- 


‘tained and studied. Therefore, it was 


decided that American Optical and Perma 
would send representatives to Singer on, 
eséay, September 8th, and one-hundred 
100) units would be selected at random 
on several different shipments and 
checked. The defects found would be 
noted on a tag which would be attached 
to the gefective unit. In this way, a 
frequency of similar or critical defects 


can be ascertained. Tnese results will - 


be given to each company for evaluation, 


A meeting will te held on Septeaber 14th 


- between Perza, American Optical and ‘ 


‘ 


Singer to discuss the results and reach 
a final decision on the disposition of 
the Sensing Units. . ‘ . 


? "+ ot 


‘ Y. wcte 

as ; e wars 
.. Supervisory Mngineer 

-: ‘Manufacturing Engineering 
Contract’ Sales 


ec? J. Fecko a ser Hi tor, ae 
. Tnose attending : fe, . f 


.; é . ~ . 
e ‘ . . . ~ 
. ‘ ° . . . 
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Mecting between Perasa,- Singer and American 
“Optical personricl 


September 8, 1964 


Mesars. 


F. 
R. 
N. 


Ek 


DiBenedetto (Ferma) 

Mainelli (Pernaa) 

ye Sr. (American Optical) 
Lee Tas ay Optical) 

Kinal ( (Singer) EY 

W. Casner (Singer) baa 

Sharp (Singer) vip ofp. Sa 


SE EL OO OS OO eS ee Oe 
- 7 


This meeting was held to detemaine the quality level 
. present in the Anti-Skid Unit Sensing Device. This quality: 
analysis was instituted as a result of the findings be- 
‘tween Perma, American Optical and Singer pate t cri Sept- | 
* ember 3, 1964. os 


' 
Z A random sampling of various dated shipments Crow 
iy elas American Cptical was employed to obtain sensing tag 
MS for testing. These sensing devices, which totaled on 
“. hundred (100), were all checked and the P\ndings approved 
by the parties attending. 
{ 


“@% . : a ° 
The. sample sensing dévices were pbtcined from the 
‘shipments as follows: es Err 


By aed ‘ese * “gnits From 
Total Amt, Units From 


? x" Date of Each Carton 
7! Shipment of Shipment Each Shipment In Shipscnt ° 
$4 3015 UT h- : 
7-3: tao. 3015 , ae . 4 
Ay Veer 301 = 4 ‘ 
ae f24/o4 72 4 , 
oe 3510 ie 4 : 
ae The component parts were checked visually and elec- 
trically according to the Quality Control check list of 
| “i “s.'. the Anti-Skid Unit. This check list was drawn up by Perna 
Upetes of which all three (3) partics received a Copy. at the 
o itl a, September 8, 1964 nee ing. Be res oe slag 7 
| “f ad : ples: att ! ‘ ‘ Aa ots ‘: s : 
ee a ee a a Ri tee sgt ee ee . 
° 48 wt "I : a oe %s re ‘ ‘ ° ¥ we *s Bs 4 5 . oo : Ps 
| . vs eee «8, L ie e. ° ‘ : : * segs’ s ; mF, - = ¢ e? 
. se ist tei gre ts phe at, os p. Par weg, me 
petits bent Ble hatte Lae See Be gig cen tis erry ae! oe 
*, . + edt Limes? : ft Oa ae eae : ite @ 
his aete ge Js arse Gees a, ae ee F 
Sn oem Mee eae Nyro mae UL army Neem ame eomyeNtCLR RING LY ce to - elaine oie : rT 
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‘ , , bad 2‘= ° é \ 
Perma and American Optical disagreed on the mettiod 
of checking micro switch settings. Penna preferred to 
check the micro switches with the solenoid assembled to 
the sensing device. American Optical preferred to check 


the micro switch with the eile disassembled from the 
eariciti device. ; fea, : — 


oye Fi aie “- 
t- ee o."o% * 


% 


i 
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: -— ar st nl 
. on z al af. Ane eg, 
aii, i Maia... 
RESULTS OP TEST (9-98-64) 
(Micro Switch Scttings) 
x 
P 7-7-64 Shipment % 
- "Solenoid Solenoid’ eae i eae “. Vacuum 
No. “Assembled Not Assembled Remarks an ie *. _ Bind 
een Se carta git tee 28 
| ie ae 22 Cain Sibithine Spring (Part 
. ee, _ #122-c)not centralized over a 
Pag ‘ae Cam Gear Button (Fart #136-A 
\ ae 
‘s 238 21/2 ia 
> oe, 212 “? : 
See ee 21/2 a 
6 21/2 . ee : . 
5a 21/2- No clea™nce between Covernor 
ve ' -” > / : ser S$ cl (Part #119-E)and 
or : pelgin, sovernor Housing (Part 
. i 


a EE ER Ne Re OE RE ES RN NE ee 
. . : ° 
‘ ‘ m . 
. . . . 
: . e+? . e+e . $% 
- . . ot . os ‘ . . ' 
® e ?% ° 
. . . ‘ naar | 6 . . 


° 
2 8 
® ‘ - 
Seo wos 
. o 
ge 
. 


'”. Switch wean elese with’ solenoid. 


This unit weed as cut away model. - 


NoPE i nkesine from Governor Housing | $ 
Je.) (Part #110~- -G) ; Rot eae 


. 
-* 


assembled o 


2 


Centrality of Gear shaft (Part. ; #137-c) 
and Gear Train Cover (Part #109 - D) 


Bent Leaf Spring (part #122- c). Centrality 
of Gear Snaft (Pa rt A3t- 3 and Gear 
Train Cover (Part 71C9- D) ieee 


Switch stays eioces with solenoid 
re, Me kiee dt ed ek 


sil 
{ 
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c= ee renee LT NOS ON ~re 
; . > ’ z : : : e 
e . . . o 4 oe ° 
og. ‘9 7-20-64 shipment De, 
Solenoid Solenoid ‘ - Vacuum 
No. Assembled Not Assembled Remarks | Bind 


et oe es See et ee HT Emer meme * 


, oA 


s . 21/4 


1s 


8 11/2 
-? me 


10 134 
i -3 
ee ay 
13 Bes, 
i: eat 
6 12/2 
"16 «1 3h 
es ee 


_ No clearance between Governor 


Shaft Spool (Part #119-E) and 
Delrin Governor Housing (Part 
#108-E) 


Delrin Button (Part #136-A) cocked 


-4n Gear (Part ;/101-P) 


. Yes 
No grease on Governor Shaft Spool 
Part #119-j#) or Bali Stud (Part 
118-B) ; Yes 


Cam Washer Shaft Pin (part #7S-2) 
in be .kuards 


Friction Spring Retaining Pin missing, 
Thrust Washer (Part #RS-10) was not 
on Reverse Switch Cam (Part #RS-1) | 


‘Cam Washer Shaft Pin (Part /RS-2) 


putin backwards. 


Centrality of Gear Shaft (Part i sal 


‘and Gear Train Cover (Part #109-D 


No. clearance between Governor Snaft 
Spool (part #119-E) and Delrin valve 


. Housing (Part #108-E), 
__ Very little grease te che” Yes 
4 ir hea : ° 


E- 


No clearance between sovernmor Shaft 
Spool (fart {19-K) and Delrin Governor | 
, 7 ANG Le r 
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. : + «3» . 
| gaint 7-24-64 ship cnt ; Sere 
No. Solenoid Solenoid ee sghe : Yacunra 
_. Assembled Hot Ac. .mui 7d a. ., Remarks Bind 
Se. ee °C, See Sade cces Me gt 
| § ; 2 ae 3° . Py aed) re My ry nif 3 4 ~ . ae Ph 
Se ee ee ree Se: tens 
“Ne “ee RR ee PO carn eae 
GEE NS RS 
2... 836 m 3344 “No clearance tetween Governor 
s Pe it, Shaft Spool (Part #119-E) en 
‘ se are * . Delrin Valve Housings (Part #108-£) 
a 5 ae _ ‘Micro switch will not open with ; 
“fee Pil i ‘ golenoid assembled. Centrality of 
aime tel ign ae He 0. et Gear Shalt (part #137-c) and Gear 
ee iied ld th ar rake al _ Train Cover (Part #109-D) 
6. Ba! BH woe 
a te ee No clearance between Go'ernor 
2 4 ae ee “. a8. Shaft Spool (Part #119-E) and Delrin 
2 get iii vin, ¢ Vlave Housing (part #108-E) 


aes Meee 3/4 | ee. aie *. centrality of Gear Shaft (part 7137-C) 
ie a a eee eagre ye ” .,° @nd Gear Train Cover pe #109-D). 

a ae ree a a ee E s. hy Spring Thrist Washer (part #FS-5) off. 
Bao ket ors <'¢: nS ease wey Reversé Switch Cam (part #RS-1) ao 
. . cor oe” . 


a. : 2 eee Hesitates in going off 


i 
13 4 ff i. 3/4 * Governor Spool (Part #119-E) tight. 
; 3 Ser pn ti". ‘ 7 ° az 
eS oa ee Tee ar : ; 
ie Se a eka ips, ae 
‘15 2 1/4 3 De Eee a4 
16 2 . tue 3/4 - *."" switch Bracket. Part #133-C) cocted 
Sate ited 5 *'." to one side of ¢a:n Retaining Spraas 
: IGN AED ieee ..t*'s (part #122-C). Wo clearance betiecen 
or Fae Fr ee “. 3° Governor Shaft Spool (part £119-=) 
Shey = Wy BN Ge ee) S and Delrin Vaive Housing (Pert #1C9-=) 
PE Se It ML eke ha Med : 
% ‘e om ie? "4 sere. * fee ee 0% 6 ae a 
_ i x OG ae tg op i at Oo r*? 
a is, sat & coed ee vi Pio _ are 
. | # am , ms *y ° : ‘ é i: : s ts cet ye : " 
i .*n pe AS Pe a Fe oe ee are ae 
. ’ Seo? 5 es wey . y 


Sa, 
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- 8-24-64 shipment’ 


Solenoid Solenoid amet A Sella : . Vacuuni 
No.. Assembicd | Not Assembled. Sowa | de Remarks Bind 


‘i ee |. Sees, ae 
> ike Segy Rta oC era Sil eee aia aaa tye? 
5 131/2 Toe Len Mo grease on h.verse Cam ghrust 
< Vihly:? Sab RGD ao hrc _ Washer (Part © RS-5) 4n between 
Y 2 ee eh "Washer and Gear Train Cover : 
ote “@ a . + oy (Part #109-D) ; ° a . °° a." ? oh : 
CS tice 314 . : : 
a 2, eae ; aoe Le 
9 21/2 — 


11 oe 21/2 “ats ee di Reverse Cam Thrust Washer (Part rast , 
baer. ye ae Se 7 Se, #RS-10) was not aligned beticen pins 


"= 


a. eee - 


ae “'9 at, ae ~ "centrality of Gear Shaft (part #137-c 

: . eee ike: "" «<*.. 28 Gear Prain Cover (Part #109-D). ) 

i i SR aN le tah “tr No grease on Governor Spool (Part 
EE KERR 3 j 


re | 275% o"L Bearing surface chopped up on Thrust Washer 
: ag T di sdee alta e Bushing ‘ . ea: 


po ar 1/2 21/2 Asin Centrality’ of Gear Shaft (Fart #137-C) 
4 -’ Stet ct HR. Pe Gear Train Cover (Part #/109-D) ae 


a Et 3 ' 4) ae te “ 4” as : Reverse Switch Wire Contact (350-2) ae 
a oie 4 a ee ee soldered properly . 


e e ° bs bd 
Pu he 7: e Poe ie Cr eee 
20° 11/2 ; 2an'. Te ee poe 
ul “ana. We eh ale, Dee Pe at ' 
* 4 ” . . ’ 
; é ue ee o4 ‘ e% 3 " a Or ae ° ” 
~ . i. ste ‘ He, Shia te ne 
. ry ‘ ‘ ° ee $ 4 ‘ 
‘ ‘ A. ‘ e ot 
ieee nn Se iene a 
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No. 


21 


22 


23 
24 


As 


" $0 
senbled Not Assembled ' Remarko Bind 


2 


1 


lenoid Solenoid ; “ Yacuwn 


1/4 , 


1/2 


Ph’ ce ged : hee 
. ” ef e. ‘ f oo os 2 
ig - * a ¢ ¥ . ae 
2 3 i : 
’ Bede 
2 1/2 é 3 : o te, 2 y 6 7 
11/2 mE, WOME Ede rc eee 
2 2 wre Ne Elearanc® betwecn Governor ‘shact 
* a Part 08-5 end cueacinaa =" — . 
yn gee ‘(Part 10 : : 
a° ° iat 
2 : 3 , ie ¥ ; - 
. ‘ ‘ x hy ‘ + Ps 
11/2 3 “3. ft an i math Yeo 
of tee 0 ia"? ~ es % ¢ 74.9 Pe 
. ‘é ae Z. i, # 
? 1/2 ; ° 3 ’ . o - ° - en? AA e by a “2 
@ ° & “ - +s “"° - a % 
. . ° a ‘ee -* . > 
2 ‘ 3 ere "a 2 x : “3 ’ we is . ; 
e i . . ‘e . % @ * ? bs : . < * . 
2 2 1/2 m ‘ oS oleae ‘ast . 
aa oc we Ke “- % ad: . . ' 
2 7 2 1/2 es ° va? toad ty Pe sf “ ¢ 
sige Oe ol .! +9 a ot HR, ho 
en te a , oy PE ide ak grat a" Nat et ° 4 ;* t 
4:3 eis : é. SOO Bare we ee os 
os te t ‘ee pa fs wns fe aot t+ 8 Ps a 0 oh tees 
3 . ’ ; ' 6 ec. . ? . ; ane”: ; é 
ra eae . ee ‘ a > et. Es Pra *.° ee - A ‘ ‘ 
ae: oe : we : 4 : eae A" to’ » % . 
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valves to inspect the sur face finish on 
the seat it was’egreed thet Mr, Moore 
would negotiate with the vendor <0 jhave 
the assembly performed at Elizabeth. 


Py . 
is “ ~ a ‘ 
_ 2 


2. 


Pressure Swit ch > (aq-aheoes) (Perma yee SPR- 100A) 


a. The specifica Stone were altered as. follows: 


ae With the ps2 >ssure gacreseing the + 
“s switch contacts should open between ‘ 
3° 85 and 100 9.5.1. instcad of 85 to a 

a ee: 95. PS. i. e - r e #3 


2, With the pressure increasing the 


switch consicts ‘must be closed before 


Se ; the pressuys reaches 140 p.s.i. 


b. The inventory c> pressure switches received 


from Worcester Staz 19 Metal were not properly 


set. It was agoeed that we will estimate 
a cost of resetting the pressure switches. 
This: information will be given to ir, Kloby 


_ Who wtlt.deal with American Optical to 


negcviate some agreement whereby we anal 


reset each ‘suiteh. : 


Piston Body (17-31:2000) (Pexra No. PV-1A) 


a. Agreed that a: 


~ton bodies that do not 


*. Pd 


meet with the i6” $f S. finish on the I,.D. 
will be rejected and returned to vendor, 


Jr, Moore will contact venéor and advise 


them of reason for rejection, 


Gear Box (17-342054) (Per:na No. VPR-800) 


a. Gear boxes received from Vorcester Stamp ° 
Netal inventory cénnot be used, They are 


to be set aside until Perma determines 


Oisposition, . 


b, Mery Minelli agreed to send Engincering oh. 


layouts he has of the hnieicia bOXs 


* iar ites aa 26t aap Sa e Wo Bai ARs 5 Sat Se NMS te Be 
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[PX 54, p 3] ea ge. ee 5s ao 
“8 cy . ° : gee ‘ = 7 He : - 
‘ . **% meted Z d O | ai | ms a O.- | es . es : ‘ : ‘ 
; “oe pam my Ae AN ne Bens I ‘ ". : 1 : ee begs 
., 7. Anti-Skid Device (17-342034) (Perma No! SPR-1000) . Pope’: 
“¥ see ; f ° Wee ae 
” 2 eee a. Perma has writtcn a letter to Mr. Patten Mee 
2 ee | - Calling for 2 design change. This' change eee. 
se ee .. adds a concave washer (Singer Part No. Fo ferns i 3": 
a ae _* . 9T-204569, tumdled and case hardened) to © je Fg See 
ae . tho reverse switch mechanism to oliminate +) 52 ae 
ee RR the problem of the dee-hive spring wearing i 
Ae See ; “ ef. hee ee 
RS ER oi ® mee eae é ; : ; wets te feget 
aS et be. Hr. Snyder azrecd to send 15,000 of 97- +. ae 
a lll re 20469 to Departxents 33, and 20, |Tnhese o SAn ge oF 
: Ae * . Will be used to alter the Anti-Skid Devices fea ae 
ae | ee : that are on hand and will also be sent to ie, ee 
eee kr American Optical for altering their stock, 7 ae : 
1.73 a : “ @S Well as using them on the current prow. «pie Fi: 
a ae - .*- @aetion, * . 9 ‘aig - *ee8e Ssh e 2 
2 "e Ye i. Se: , . tur bd ‘ i 5 e i a sh . ay “Ss : S Se a“ we 
a 3. te a) : eke ; 5 . i zt oe oar 
30: af 8. Perma-vac press instal coziponents made by ? Be 1 
oi!" Worcester Stamp i.et21. see a « er ere oct 
: rae . : Poa °e 6 She ae 
tl ye: &@. It was agreed txat Porme will initiate ess oe 
Ht: action to pull’ all of the press metal tools :-"" t 2 98 
Be eg 5 out of Worcester Stamp Metal for manufactur~ Hear oF Cpe 
aoe .' 4ng the following components: ee geedss. oa Se 
3 ae a tea Si ae a y+ BR enn hee 
A TF otgl Le Cover (17-342005) (Perma No. Pv-6c), * ¥ eV, 
es: i si 23 e ai * : ’ . 3 ‘. wens onogt ae 
i: -"\2. Piston. Picte (935 thick) (17-342011) pe et he 
oe es : «(Perma Xo. PR-323), ; MP lpm ME ot 
ie iy. pra See ag LAE i, Shh 
oe ~) ea plate (.CS2 thick) (17-342014) © 5 Sei 
Boh ees CPerme PO. See ge “toe me 
a ee ett 4, Piston plate (025 thick) (17-342015) . +2) oe 
A ae ; (Perma No. PR-331). bathe ve tea gee ; 
|; in im a: * ° . . . ° . . 7 >. i os 2. te + ’ 
ste 5- Container (17-342C66) (verma No." Py-6) ' PRT oe 
i: ai eo = . % 3 : bt Ce Pa.- at 2 Ce % 
pests. SF py he Sees — Pee ET ‘ fe | 
-  . "Qe Perma-vae unit complete (17-342033) (Perma No’ oe a 5 ae 
; ii o te PRA-510) . . 5 ee ih sah cd ( . F 
es - = Nl %e, ‘ 3 . se a8 ; “Ss : = z ol 
Sade “* @ Agreed to place plastic pluss 4n the we. ME, : 7 
ae os Graulic fitting to prevent dirt froa A a 
ee entering the hydraulic system, ; A i oa Se a 
t! . . : a air te dicate 64 
i. | ee, SR CSE Sed 
e ; at ae . + . *e e ‘s (, : Ht ey te fs aL. . 
ae ae Sm Re oe 2 . me ity ee 
ie oan rs J, Gones ois 2 EN 
= the , Asdstant Chicf Engincer ibe ee aol 
5 1 0/9 2B se ie Gees 
‘+ + @e: AL participants, ‘ : ’ “ 


eee oe ee 
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pr RS 
Ris wees. 


‘ re ’ e . * : “ : is : e A: : ee é \: 4 NM ‘ aa ‘ : : 
«+ WitiraM E. Wii & Comrany, INC, tan, set UREA “Oe ag 
uM. MANAGEMENT CONSULTANTS a . ‘ we ‘, i Ae Cok. 
MEW YORK LONDON i DRUSSELS “ “2 : ‘ ose : i Nee e a fe 
i Sse Py cai cath oe Tay tht, AS ‘ . O40 Fieru Avenue 
te orks teehee eg eee oe 
ZF ye EB cently Saute ear g oS s @UDSON 2-0050 
* rit he ‘ a. pg ‘. : x Cane: Nuiwanro NewYorn 
oe . Ltt eee Sie Seiiis. “4, €, ' ; : 
a's ye ae Decomber 14, 1964 
re | ee cla ee ay 
o : ? : the Se tear pute 5 
Mr, Robert A. Kloby og Ceeaper eta Be pe ay ON 
Director of Forwa’ * Planning fi ote aan ales 5 fn Me 
The Singer Company : one Lea av eee Ve af gow’ Ns 


Elizabeth Plant , ve ER fone. eet ome 
321 First Strect Pyar. oe ahs bee eS 
. Elizabeth, New Jersey Ee ih Me, ) Some ek 3 


Dear Mr, Kloby: : ig Aa Bas ar tS, ' 
eee tsy 


In accordance with your assignment, a prelir’nary as mA 
survey of short-term prospects for the Perma anti-skid control has been — 
completed, The following report summarizes the findings and corclusions 
of this survey, which “cre reviewed with you November 11 in Elizabeth. 

> i < . ery. Lets re whine ik 


NI Da eee. ait art . > gincerely yours, 


‘ 
‘ ° . 
; LhrhA <- 
. : . 5 es ' a 
é ‘ y we 4, es 
‘ . eae Sa gh $ 
aed . ° je 4 *@ 4 
5 cd oY H 
{ Ss .* * . “a ry gene A 4 
‘ ; 
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14 ; ¢ . + 
oe <>. inet PORTS | 
‘ ° ee ; ze. pre. 
‘ ea 4 ef 
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‘Weer? age ae Brats Bt 
] i ( ° : a3) at, 
3 © 4 , ' ‘. A 
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it } a care e oh cee area} rake (ae f ope Cay 2. 
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es Ota Berit gts. } xan Oe oa fee te, fore Swe 1g eager’ a ty FS 
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Ao tlc ae aad 


' ‘, z , “4 ae aen 
; : te in 
' ‘o ope en meet Ce 
eee, iat es ‘. 
i ‘ The Singer Company O . 
Pe’ fi, Sh rages: oh : os reels aunt” fo) ala enorcuny | amnatene en ae ae aa 
cee ene _FRELIMINARY MARKET SURVEY __ BEES 
‘ a o* ~- ee Oe aw ar cov ece wae ee ee eee em Sacioimaninaliss ? ; : ie 
a ' ERMA ANTI-SKID CONTROL . : 

‘ ’ “i So ewer eee tg tem eget ee hy ; oe 
| : ‘ . 4 3 - . ao : 2 os ' b, : e - 
a/ eae -F ie at . 

» . » The objective of this project has been to assist management 

in determining the short-term market prospects for the Perma anti-skid ; a 

control, Although determination of sales potential was the principal ’ 

objective, the issue of product performance arose during the course of . a 

eet ; ; ‘ a han 

the project as an important consideration, and the subject has been ' m " 
: ° pie ait niet: “ay - aaa 

/ . “ ’ ; f« Me e 

covered in the report, fixe ae ee 5 Sk Pm Menon 
spiky eth “Following orientation mectings with Singer and Perma ye : 


management, the conduct of tho survey included meetings with key 


industry sources such as automotive brake and safety engineers, auto - 83 


-- 


manufacturer marketing personnel, fleet operators and safety engineers, 


a fleet operation consultant, specialty automotive part distributors, new- , , 
car ucalers, and several Perina distributors, ye se Oa 
y ° +e, ‘, ‘ . He . " oh 

. . tw : 
The principal fincings and conclusions resulting from this 8 
preliminary study are summarized balow. yg ee 5 eS nas 
1, Automotive engincers have recognized for many years that itis ae a“ 
3% possible and highly desirable to improve the braking operation. -. ma 
,by adding to tha vohicle braking gystem a mechanism that ee, tee 
' Ho: a cana. icp! otis otc ta 
‘ } . ye + ayers ie aS Les gi 
‘ Se ease. he be OO SD, sae Oe seat Se 
‘s Mee a Rae a NS Gd tal Me a ones Mm 8 
th ees stig ; Be Slee lalla lekiiiaeg! | oP si 
Pee, iAP “WN . opm edee ate t bey Nn 
sae, , TOR dois ITU Seb 2) tr 
. Waeaam E, Tien & Company, Inc, 9 -« .°”° : I ee. wy 
ee : Pees Pe ¢ ie oan oF gets ens an RR Ee \ wey 6 
onp-*- cel nae > ‘ . os oot te = oy wigs on \ gh oe , teh % 
‘ van s, oe “ile ae ht Wee ee “an stay! , f 9) « 
5, ae 0 NSE OES VO el ote ee, PDAS il SRE aA 
ry, ? PEA PO Res Ce TE Oo Ue it ee Ec ae 
bp od ate SPOS a Fhe) PY Re P| 
$ a fe R4a4e ' beat r vat? ne i) ‘t a bi ‘4? } 4 s, 0 
"res WW ras es UMN) Cid Wi dia SARTO WY, WY 


aa 


ats ase? Beg a, 
vates ; ‘ ois (Px 87,.p ST: ep 


tw” +* would sense an {mpending locked-wheel condition and 
prevent tho brakes from coming to a completely locked 
. Condition. A system which could do this would allow the 
re 2 Gar to be stepped somewhat faster and give greater steering 
wie hts ‘ gontrol ir. a pauic stop sithation. The Perma control is one 
i of several systems that automotive engincers have evaluated 
rg “in recent years in their search for 4 system which will give 
a Oe “the desired improvement in braking performance at a reasonable 


i) 


“, th 
, é " 
* > ~-* 


(Bathe Perma anti-skid contro! falls short of mecting tequirements 
+ hs, of automotive engineers, and docs not provide to improvement 
18 possible in theory. The consensus of the many engineering 
- tests ye been min on the unit indicate that the Perma 
‘5 Conttus, do compared to a panic or locked-wheel stop, gives 
- improved steering control, but requires a greater distance to 
come to a complete stop. The automotive brake and safety 
seat engineers who have reviewed its performance do not agree on 
.:gs the value of the Perma anti-skid control, and are about evenly 
* \"." divided on the issue. One group belicves that it is of value 
i: in that most drivers cenne: handle a skid situation adequately 
to shes. and that the added control of the car obtained is well worth the 
* ‘relatively small loss in stopping distance... The other croup 
belicves that no amount of increase {n control justifies the ° 


— 
‘Increased stopping distance. 


- 
. 


. %, The user aftermarket represents the only apparent short-term 
; opportunity for significant sales volume for the Perma anti-skid 
control. Prospects are indicated for a sales volume on the : 
order of 100 thousand units during the next two years, depending 
-- on sales effort. : ae 
a) The product, with its strong emotional appeal to safety, and 
with demonstrable characteristics, lends itself to a consumer~ 
directed merchandizing effort. Typical of products of this 
type, sales volume will depend largely on the’amount of - 
promotional effort expended. 


:b) The original-cauipment market re resents virtually no oppor- 

" . tunity at this time for sales of the Perma control. In 

.° addition to the mixed opinion on its worth, this is because 
of the low value the automotive manufacturer places on 
_pafety equipment, considering the poor record of consumer 
acceptance for high-cost equipment such as the Perma 
control. ° - . 

, j < 


. 
. 
6 


. ' 
. 


,  Wrsiam F. Tits, & Company, Inc. 


ee 
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ie e ‘ * s. , 
4 tee, ey a, Hae mes * 
‘ : i ne a ee is ‘ 
‘2 ot ees Pa ten es re a> bs ee ; ° ‘ Pee} ' A 1 igh: . ‘ o. 
roves! ee eS MP sty hy ay i i a Se wf 
HEESRROOLS Baa ee cp boaed 0h thw pe Ma Fare e Seb? Ss Rte ae fe : 

Oe a ik Bethy s Rr go Fret PPR, 52; iR.,43 er wie a rhe | Bh eat hee 
A aie e - ‘ rGPD hg : ~ By : a ; by ie : : ; e+e 
A SPCR ade The ¢),,The prospects for significant sales to fleet markets are 

EE ENG | “Ful gs axpected to be quite limited due to the highly cost-conscious 
8.” eran inature of fleet operations. Most government {flects are 
Ra pers We J Sate his subject to stringent budgetary controls with very little 

rie oP egy. allowance for extras. Large professionelly run private 


ti 7's fleote subjoct their expenditures to careful cost analysis, 

pot 83s, me ..and the antl-skid control can seldom be justified on 4 

= aa et +-2' dollars and cents Basis, considering the substantial invest- 
Re oe i*ment cost in relation to reduction of accident cost. 


ts et Som 
‘ $ 


ee, fe . 4» TO meet the sales volume which appears possible during the 


» , be 


vie Fe wd, -, mext two years, a strong promotional program aimed at the user 
wt ¢ fig ee 9 aftermarket would be required. Ea ee a oe 

Cs Lo a eae ; -% i“. at y wer phn ms 
ie Se, 4 ke . .a) An intensive promotional program would be needed, because 
es se the Perma anti-skid control is virtually unknown and would 
oe ts have to be introduced to the end-user. In addition sales 
i Seek Speen would represent discretionary purchases (versus replacement 


-_-_ parts sales) and the item is costly in relation to most other 
>, @uto accessory purchases . : . 


at's 7ser Pg see e weep oF 


Benet J ve, {b) A program to sell the item Sucecssfilly would like':’ depend 
A, ih aa . Feavily on “high-pressure” promotional methods which 
DBs alge ae “ * +. include a high sales and advertising cost per unit, sales 

iG ; rie. practices capitalizing on a strong emotional appeal, and 

: perhaps emphasizing strong “personal” selling. 


Any one’ of a number of channe-. of distribution could be 
77 effective for this product, including new-¢éar dealers, gas 
he ske ce stations, specialty auto accessory stores and a direct 
“TT >. gelling organization. However, to meet the desired sales 
volume through any one of these channels, it appears that 
@ supporting program of advertising, demonstrations and 
other promotional measures would be required. 


. .6. If the Company becomes involved in a sales program directed to 
«- . the user aftermarket, management will want to recognize the 
= cee ---, =:—~possible problems which might arise, and which have:been 
encountered by other companies in similar situations. In 
particular, the. following points might be considered. 
’ a) Use of the Singer ndthe both at dealer and user levels should 
: . -be carefully controlled, This is essential to prevent misuse 
raat * | cofthe name in relation to extravagant product claims and 
also to prevent association in tho user's mind with possible 
undesirable sales and promotional activities. 
‘ 


me) ee 
- 


yl ‘i Md Wai E. Lins, & Comvarey, Inc,’ ; : : 
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SMe tie PEND leet ner A prare Wt DY etd ‘ j 
OT LEN Cee Te ae . 
\ Ay’ ' Me wea ar 
fey! i ohh Same ce a 57, pi 5] es | 
eee, Pe Management, of f course, | will want to d detarmine the legal te i x 
ay ,; Mability whi which could < arise from accidents where it could 4 ’ Ir 
4 , Se Se SEEeUn wr ened . %. - 
es 3) ‘be be claimed that the anti-skid d control did not function ; ee 
Wyse fo , ’ as: as ‘represented or whe! or where it “may have been installed ir incor aw rl 
Shei W ‘fectly or become inoperative. ‘ re gi oy he 


a i ‘’ In light of Singer's aeinies on an independent sales ; 
“*-""."" @rganization for marketing of the Perma control, manayement J 
. . Will want assurance that the program will not resort to the 

“Use of door-to-door sales organizations which would employ 
ia ; “high-pressure salesmen. This in particular could result in 
m probleris pony harmful to the Singer name and reputation. 


x 


my 
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a. ae a 
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Vee: : x : 
-. ” @ The muabtion of reliable catinds service and roplecement parts eis 
is ‘+, >", @vailability is an important one, and assurance of reliable _ SP a 
“, ‘«,, Sesources in this respect will need to be considered, ay 
A : : : for . ; , 
ee . The follows ng ‘section of this vepent summarizes dn detail ¥, 
‘ : , tae, : Rg a 
sy". the findings of the survey . f ‘ r es 
* * ‘ a 
i Wa 
i 
: . ec ra! , of «% Sia 
1c : t brig Fi , - . 
a . : % vee , 
"Ee eet an ta reat ok 33 & 
* , . r 4.: : 
A Me ; . west . : 
i f i ° * ‘ ri ¥ 
yee “ Wintsani E. Fitut & Comrany, Inc, | ; ee il Ca a 
: ‘ ‘ oe, pte “] i % 
io omne. + a 0 -nencnremeneteape . ae Se ta SN ye ~<—s 
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[Px 57, p 5] , Taupe P 
oP \ aja 1h 
. Ls he ieee 
ae 
, ‘ Fry 


E-439 


a ERS a ee OB BPe ob ed ee ie ae Sele 


4 ? > f@ ee a er 2 "a, 
ea aotiad CE Chie P ‘qs’ Qhe Singer Company ; 
Ge ek yy RRELIMINARY MARKET ma ..- * 
Ggal et ostoad yD 0!" PERMA ANTI-sKID Contror, 
eo 4: i gt rR She a pe iy, ibe oS ea Kit 5 oy 
sat i : _ %; ‘ ke . - are 4° +t ee Sees, x , ! A . 
f° Ay Product Description and Engineering Fvaluation : sag a eee 
ts ae Made For many years automotive engincers have recognized that it is 
A . «:' desirable as well as possible to reduce stopping distance of a 


car ina panic stop by holding brakes Steady just before a full 
locked-wheel, condition and at the same time reduce the 


_ tendency for the car to Spin. In recent years many of the auto- 


if «+i. ¢.< ‘ Motive companies have evaluated systems which are able to aS 
ri, cs make this improvement in braking performance at a justif'ble ive 
Ps ‘2 price. The Perma anti-skid control is one of the devices which 4 
a . ' +" have been designed to make this improvement in braking per- ° 

** . ‘formance. This control Operates by quickly sensing a Jocked- 


- wheel condition and momentarily reducing the brake line pres- 
+, Sure to allow the wheel to rotate. The system cycles through 


this lock-roll-lock-;oll condition about four times a second 
until the car comes to a halt. 


; . “ 

@) In theory, by holding the wheels at a 20 percent skid, or by De t 5 

'  @llowing the motion of the car to come 20 percent from aa 
skidding and 80 percent from wheel rotation, the car can be ates 


brought to a stop fastcr and kept under better control than in 
the locked-whcel condition. 


£3 


~ 


The lack of stability, or the tendency for the car to swing 
around, is particularly serious in the case of Bendix-type ta ARE 
brakes which are self-actuating and quite sensitive to the 
condition of brake lining and adjustment for balanced braking. 

Disk brakes, which several U.S, manufacturers are offering 
‘this year as optional equipment, operate on a somewhat 

different principle and do not have as great a problem in 

braking stability as self-actuating types. 


~ee 


C) In addition to the evaluation made of the Perma anti-skid 


*¢ ie * 
q ‘* - Pe ‘ ‘ " aiaiy 
/ ; : a! @ eu’ pn Ag 0 , See: ae 
° ~ HF ein ig ° ee en y 
. ' * ’ . : “ Ni os . ‘ ‘ on +S es 


Wirasam E. Mint & Company, Inc, Tia tay tare beeen, © 


SERS Lt ee oe eee ee peep - re een poe = ene pepe 
oe. ‘ . ‘ “@ ve. 8 es 


i 5 te ” i" i . + a ‘ Py QZ. . Care os ' i ‘ - s%, ’ ° 
NEPA AS Ee a MIR iad LL | 
} eet ay! aK ‘Control, automotive manufacturers have evaluated the 
ee ss Te ee ckheed and Bendix systems. Also, there is a comparable 
Be Ak? syste devéloped in Europe which was offered on the Jaguar 
Wee ye ue -~ auto 48 optional equipment. The Lockheed unit operates on 
ri qa Fe " , } the basis of a small"4ywhcel backlash Operating through a 
fh bets 4. , pneumatic system to reduce brake pressure; the French 
a. be oe te) 4° System is @ mechanical system working on each wheel. 
aa he Ne? Sar ! 
i. :., « “42 A number of engincering tests have been run on the Perma onti- 
“": eWay Far skia control comparing its Stppping performance in terms of 
aS Rae ok », Stopping distance and stability with the oy eration of the car 
bs? . _. “) * under locked-waeel conditions. The consensus of the tests ts 
ee . that the Perma control allows a car to be stopped under panic 
ro |‘ Stop conditions with better control, but at the cost of greater 
Pa : 4° | gtopping distance when compared to loc!:od~wheel conditions. 
“/ . While this conclusion is definitely substantiated by most of 
(ae the results, there is some variation between the test results. 
ay - The results of tests run to date have been summarized in 
oe iy) tT eee te 
i ‘ . ' hy by . 
i e. ‘@) Exceptions to the above conclusions are as follows: 
y Ps." apt (1) The test results of the Motor Vehicle Research group, 
er isd, bigs ed , which were sponsored by Perma, showed that under all 
4s: : sx road Conditions use of the Perma anti-skid control 


Shes allowed the car to stop significantly faster than under 
Aer Sarde? locked-whceel conditions. 


*, (2) In the Cadillac Division test, under glare ice road con- 
: ditions  *> Perma control permitted the car to stop in 
a slightly .css distance than the locked-wheel situation. 


(3) The Ford tests showed that the car equipped with the 
*erma control took longer to stop and gave no significan 
improvement in stability. “a ee 
+ ! 4 
b) The extent of the testing performed in evaluatiny the control 
was reviewed with the auto manufacturers’ engineers con~ | 
ve - ducting the tests in moM cases, and the amount of time and 
“expense involved was considerable and results are considered 
to be sound, 7 fence soar eae 


3. There are two points of view among the engincers evaluating the 
Perma anti~skid control as to the value c. a system which brings 
a car to a stop with better control but which requires greater 
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Goi Fee RO ee PST, pe) Be sy Sees, 
B gs ts : distance to stop; tho engincei. are almost evenly divided for 
. ond against use of such a system, 


a a) The ¢ Genera 1 MotowResea rch Center, The Ford Advanced. 
i: yi. 10, + eDesion Group and Chrysior Brake J.aboratory are ayainst use 
; Pie Joes Su Of the control. They believe that at nothing § should | be. done to 


Pe cue ht oy ee ai gi n foot may be the fit e2heSnag ‘ 
aie. 4 2 , 
geste” . b) Amesican Motors Safety Enginecring and Cadillac Division 
se Brake Design Group are in favor of the system. They believe 
that the average driver will not remember t> pump his brakes 
. under panic conditions and hence jis much better off with onl 
* @nti-skid control. He will have enough control to avoid aos 
oad obstructions and stay in a controlled path even though it 
takes him slightly louger to stop. pe 


Be Possible Marke:s for Anti-Skic ity ts 


Rf eo He 
There are three distinct machete repre: Sli significant | 


potential for seeeens such as the Perma hemti-onts control. 


me Origin" 1 equipment digiiebittiuiies S, rep sresonted by the major 
automotive companies, General Motors, Ford, sisi end 
American Motors. 


ree 


26 Fleets, inc’ iing nn a fleets and eeverenent 
operated vehicles, 


3. The autometive user aftermarket, represented by the sales of 
. parts and accessories after the car is purchased, and including 
accessorics. installed by the new-car dealer, 
* \, A ° 


C. Market Characteristics per ae ments 


Tollowing is a summary of the key market requirements re~ 


lating to automotive equipment such as the ant!-skid system, 


1. The automotive manufacturer has two essential requirements, 
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“1:2 dependability and valuc. These requirements are reflected in Sab Tee: tyes. | 
are the typical evaluation of a possible new device; first, fe ieee ahi 
“Piz. gsurance that the device is sound from an engincering point of Se eee 
seg exicw, and secondly, cqnsideration as to profit, which is a pe | 
sire function of user acceptance (in terms of the added price he is - ret.) 
ae willing to pay) and the added cost to tho manufacturer. Safety Eee Pe, wd 
‘sets features have typically received low ratings in relation to oe * opin 
-« these critcria. . , ‘ ; 


4s 


t &) The automobile companieg are slow to accept new accessories 
‘a"h . because of the desire to thoroughly prove out any new device 
Ae: aah for reliability. For example, the power-braking system on the 

Reka: os Ford, similar in complexity to the Perma anti-skid control, Al an oe 
“3° |) took over two years.to deyclop even after the basic design : 

S14. was well established, All new accessory designs have hun- 

‘4, ©" dreds of thousands of miles of testing before final acceptance. 
In this respect the statement was made by several of the auto 
companies that from a reliability point of view they believe Aah 

’ the Perma anti-skid control {s below their standards. | | : 
.;.* ' b) An example of the ra’: er low rating that auto companies put 

Hs _ on safety items is the case of dual brakes. This item has 
"been put only on the “adillac and Rampler; it permits partial 

“t, ,. brake operation r ‘ough a hydraulic line is broken. Al- 

ae though tbe cost: ow, about $1.50 in manufacturing costs, 

H ‘other r44nufacturers have not added the device, primarily be- 
viv’ \leause they do not believe the consumer will recognize that 
She amount of additional value. , igre 


ry 
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c) While it is difficult to find a product which is exactly parallel t 

y to the anti-skid control, the record of seat belts probably 
a ‘*° comes’ closest. These cost in the $25 to $35 range during their 

‘. ' " first year, Through the 1950's American Motors was the only 
manufacturer to offer belts as an accessory, and although belts 
had unqudlified support, of safety organizations the company 
realized sales on under 1 percent of cars until the legislation 
of the 1960's. area ie 


: 2. The requirements of flect *narkets {n total center around cost con- 
sideration, particularly in the case of government and major flect 
operations. The nature of these cost requirements are different, 
however, between the two major market segments. ; 


a) The key characteristic of government flect purchasing is the 
“ overwhelming concern with price. Virtually all purchasing of 
motor vehicles and accessories is subject to public bidding 
ni —* E } e 
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oe a : . , end review. Iience, 3xcept where special equipment is re~ 
pa quired to accomplish a particular job, the government vehicle 
“ae, 48 strictly transportation and the cheapest equipinent avail- 
; able is purcha sed. Rye ies be 04% 
; P 2 ; . . . : ar as; 
Tho Federal Government fleet has the most stringent 


; financial limitation placed on it. All of their vehicles, 
with accessorics, ore purchascd for under $1,500. This 
leaves no allowunce for anything but the most necessary 
: accessorics. This ceiling has been set by lew and there 
es is no ind/cation that it will be raised in the near future. 
=. (2)) The GSA, which purchases and operates the largest share 
' of goverment vehicles, has shown interest in many new 
--! safety devices and has been discussing these devices 
with automotive companics. Howevor, the agenda of 
‘+ their last meeting in Detroit this November did not include 
‘the anti-skid control, other devices being considered of 


” : highor priority. 


, 4 (3) Smaller government fleets, such as local police vehicle 
: * fleets, have indicated interest in the anti-skid control. 
¢. . « Where vehicle purchases ere not subject to close public 
scrutiny and key persons influencing the sale may have 
‘ g freer hand in choosing the equipment, the cost factor 

may be secondary. A number of these smaller fleets have 

shown initial interest in the system and the Perma control 

has been installed in 4 few trial cars. 


The principal concern of the commercial fleet is cost of opera~ 
tions. These cost considerations fall into two areas: first, 
the’cost of depreciation (the relationship between purchase 
price and eventual resale on the used-car market) as it affects 
the car and the accessory equipment, and second, the cost of 
operation including fuel, maintenance, insurance repairs, etc. 
_ In the large professionally managed fleets cost ig the primary 
‘concern, although allowance is often given to match flect* 
equipment with the personally owned vehicle the driver is 


accustomed to. - -- 


So 


"b) 


‘The large fleet operator looks at his costs 85 divided quite 


equally into three parts -- depreciation, direct operating 

1! . costs and all other, including the costs of accidents. Of 

~ ©" the total cost of operation the direct cost of accident (the 
-*. gym of insurance and non-insured accident costs) 
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<< to accept in his own car. Hence, after power brakes 
...' ose to a rate in new car installation-of around 50 per- 


’ that the accessories depreciate in market value much 
- faster than the car itself. In fact, only five accessories . 


.. @ further barrier to sales in this market. 
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_4¥epresents a minor 9 percent in the average business 
‘ fleet. With this relatively low base, very little cost 
-- for accessory equipment can be justified in an attempt 
‘ to reduce it. 


‘The costs of attidents are normally 85 percent covered 
- by insurance, and unlike private auto insurance, the 


The rate varics from flect to flect, but is nearly always 


~ consumer acceptance. ‘ 


IPxX 53, p 1) 


promium rate is negotiated annually with the underwritcr. 


based on the accident experience of the previous year. 
Hence the large flegt operator will only consider in- 
stalling a safety device when it can be shown that it 
will reduce the accident cost in relation to its cost. . 
The fleet owner often will purchase accessories which 
have value from an employce relations point of view. 
The rule of thumb on this type of purchase usually is to 
give the driver of a company car equipment he has come 


cent the large fleets started to purchase cars with 
power brakes. The same situation has occurreci with 
‘the avtomatic transmission and the @-cylinder engine. 
‘On this basis the fleet operator would not purchase 4 
new accessory until after it had received fairly wide 


‘ 


The cost of depreciation over the time that the fleet 
holds a car, usually two to four years, is a factor in 
choice of accessories. The flect operator recognizes 


are recognized as having resale value; these are auto~ 
matic transmission, radio, power brakes and steering . 
and‘air conditioning. All others, including Perma anti- 
skid control, are nearly valueless on the used-car 
market, This fast rate of market depreciation would be, 


“4 e , 
In addition to Mie large professionally managed fleets 
‘there are, of course, small fiects that are not subject 
to close cost control. These flects are often run by one 
man with a relatively free hand over purchases, and who 
may recognize unusual operating factors such as poor 
road conditions. Many of these operators may be ina 
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names suck 66 ea 
or other groups that have had good field experience with Yes 
the device would be helpful. : “oe ee 
‘ > . a . Pes . Pa 
| .. -': g) Installation service for the unit must be competent. Al- 3 
though the unc does not require much time to install, the t 
person doing the job must be skilled. Because the unit ot 
goes into the: braking system, all installation work must “3 
be sound. . ’ Y 
; bn er i ~ e- > & > ? j 
d) Credit would be needed for this item because the re 
relatively high cgst of the Perma control cannot be met by a ;' 
the typical aftermarket purchaser ina cash payment. 7a 
oe ; 3 ts aon A a an 
i 
- D. Distribution to the User Aftermarket ee: 
aa nA ‘ - GW. fettats, giclee ; $. 
Three established distribution systems represent possible 
uy : f 
\ channels for sales of the Perma anti~skid control, and mcet to varying ( 
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reas ; ¥ ne ah ble 
ety Ye There are a number of important requirements which would 
have to be met to successfully sell the Perma control in the 
user aftermarket. -.---- -  -- -- 


Promotion to the user is the most important market require- 
ment. The anti-skidcontrol, in spite of the considerable 
amount of notice received in trade press, is virtually un- 
known to the car-owning public, and its story must be 
explained, In addition, the control is an item that a car 
owner does not have to have, and it therefore must be 
promoted more intensely than service or replacement parts 


* which are necessary to operate his car. Promotional 


techniques which might be used include television "spot" 

‘announcements, group demonstrations, movie shorts, 

- newspaper and magazine advertising and personal calls. 
Demonstrated reliability recognized by the motoring public 
would be essential to marketing of this produc., both be- 
cause it is new and because it becomes a part of the 
braking svstem of the car. Reliability could be . 
demonstrated in a number of ways, including association 
of the control with established and universally respected 
names such as Singer. In addition, the record of fleets 
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degrees the requiremants for serving the user aftermarket. A fourth 
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- Means of distribution ~~ direct-to-user sales ~~ would represent 4 


* “i2.°% " . 
of ". . ‘ ¥ ? 
fourth possibility. Effective use of any of these distribution systems 


r) 


would require strong promotional support. 


. 
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‘ ¥. New-car dealers presently sell independently manufacturea 
accessory items as part of the new~car sale or when the new 
car is serviced. The dealer operates ina highly competitive © 
environment in his sales of new Cars. For instance, the 

"average Ford dealer makes only $27 on each new-car sale, 
with General Motors dealers only slightly better. Accessories, 
on the other hand, have @ much higher margin and present the 
dealer and his salesmen with a better profit opportunity than 
the car itsclf, New-car dealers would be interested in 
handling. the anti-skig control asa relatively high-profit 
accessory item, and Perma's New York distributor aprears to 

_ have had some limited initial success in placing the item 
with dealers. Pee 


a there 


Ct.F.s -* eee 5 Sauer ° e : 
; + 2, The gas. station, particularly selling through the TBA (tires.- 
es _ '+,° batteries and accessories) divisions of national oil 
wre + . companies, would present a means of distribution. The 
; a: typical gas station is faced witha highly competitive situa 
: i.) in sales o* 9a soline and the TBA program is an effort to 
“bie. broaden the s tion's sales into higher-margin items. This 
channcl is of particular interest because of the favorable 
: . reaction to the unit developed with Phillips Petroleum, which 
was’ has been most interested in promoting the item. The gas 
station is able to offer credit through thear credit cards. 
. Although many stations would have the necessary installation 
competence, small stations do not have the skill to install 
the unit. In addition, the gas station is nota promotional 
ie gas outict and would have to be backed with an independent 


promotional program. ; on 


oe 


3. fhe independent automotive specialty chains could possibly 
present a good outlet for the Perma control. These selling 
“3, cand installing organizations include U.S. Royal, Firestone, 
- “nF, Goodrich, Vanderbilt, Midas Muffler and others. These 
outlets base their business on strong promotion and advertising 
* and could handle the anti-skid control. The issue with this 
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ay ory at) ‘type of distribution is that they ure vcry selective as to. 
*: yt de products handled. Their objective ts to handle products 
This, ae which will make most efficient use of salesmen's time, 
a al ae ig and hence prefer ae products for which user 
ie Got ie acceptance Is wel ’ established end which can be'sold 

* §". with the minimum of sales time and c£fort. Also,'in line 
with the nature of these operations, there is a require- 
ment for rapid turnever of stock; one major chain sets a 
minimum of four times a ycar. This limits the number of 


‘ ‘a different products thes¢ storcs will carry.’ 


ane _» 4 Direct user sales has been shown to be a possible method 
.. of selling anti-skid contro). Several of the Perma 
; / distributors have had limited experience in selling through 


ve. fs.” .. @ pmber of direcl-sale operators. Techniques have 


‘s de included demonstrations, following leads from advertising 
te hana ee or from promotional talks, and neighborhood gatherings. 
w? go aes This type of selling gives an opportunity ‘or very heavy 
Ae iy ae promotional effort. Arrangements woulc ve to be made 
ae independently by the salesman for installation and credit. 
Large businesses in other products have been developed 
on this distribution basis and it can be a highly e:fective 
method of seising certain specialized: products. 


.” 


. 


E. Short-Term Market Prospects — 


Bascd upon the results of this preliminary survey, it 


* appears unlikely that the stated sales objective for the Perma 


control will be attained. With the prospect for sales to the auto- 


:, motive manufacturers virtually nil in the foresceable future, and 


‘i 
. imited prospects in the fleet market, significant sales Volume _ 


< 


. during the next two years will have to be realized from the user 


‘aftermarket. An aqgressive, promotionally-oriented marketing 


. | program could probably develop sales of approximately 100 thou~ 


sand units within the next two-year period. Estimates of sales 
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to the principal markets are summarized in Exhibit 2. 
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ba the Perma anti~skid ‘control docs not mect established 
“S gequirements, and cannot be expected to find a place in 
the OEM market under present conditions. In the longer=~ 
range future, however, it is possible that anti-skid 
controls of some type may be included in the braking 
cystem of automobiles aq original equipment. 


EX, Wace 
au 1, Based on evaluation by major automotive manufacturers, 


»’ 2, Despite the large number of vehicles operated in civilian 
and governincnt flects, the sales potential for the Perma 
control appears quite limited. It is estimated that 
approximatcly 500 units could be sold the first years and 
from 2,000 to 4,000 the second year. It is expected that 

these sales would be to small civilian flects. The strict 
cost considerations under which pro essionally run fleets 
operate cannot justify 4 high-priced item like the Perma 
-scontrol, and impose a severe limitation to sales prospects 
re in this market. : 
, Be Depending on the effectiveness and intensity of sales 
| effort, it is possible that on the order of 25,000 units 
ae could be sold in the user aftermarket during the first year. 

Le at * and perhaps two-to-three times this volume the second 

« woo? year, OF from 50,000 to 75,000 units. It is most likely 

45 * that these sales will be through car dealers and direct~-sales 

So hese organizations. TBA and specialty automotive products 

: : companics contacted as part of this survey expressed strong 

reluctance to taking on the Perma control -- mainly because 
their. operations are not geared to promotion and introduction 
of new products. ‘ 


SN a 


4. Although it is beyond the scope of this preliminary survey to | 
evaluate in depth the various distribution methods open to the 
‘* Perma control, or to recommend a marketing program, it is» 
s epparent that the anti-skid control has certain characteristics 

_which could suppdtt a major direct-selling operation. 


a) Involving, as it does, family safety, the anti-skid control 
rs te Pe {g subject to promotion on a strong emotional basis. : 
= °° » » Goupled with this is the fact that it is a product which is 
, demonstrable in familiar and understandable terms to the 

' large car-owning population. Selling at a price well over 
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5 . ; = ‘ at oe there is a good margin for significant sales com~ 
4 } “4 “ 3 ao : . : H Missions, 

reel Tee hie, Y ~.. b) In recent years a number of consumer products having 
ar ae * * " - some of the above characteristics have been very suc- 
pee diet reco cessfully sold.on a door-to-door basis and sales 
PL "2 +). wolumes so developed have been impressive at the peak 
(fet pent ne flee ....-— of such programs. Sales volume is limited virtually only 
Fie % i hee by the number of salesmen employed. Products such as 

LET pee hee water softeners, home fire and burglar alarms, storm 


: Cage okt Windows, siding, and vacuum cleaners are examples of 

’ ~ fs : * products sold by. this type of sales operation. 

' y '.*@) Many of these selling organizations have engaged inthe .— 
doubtful practices to which direct sales activ.ties are 
subject, and have experienced serious financial and 
’ legal programs. In this regard estimates of poss ible sales 

, of the Perma control have assumed good control of sales 

:, and promotional activities and careful selection of sales) 
representatives. Marketing by means of the typical door - 


are oe SB eet ae 
eS a pen . = ‘ 


‘. «# to-door operators on an unrestricted basis would represent 
i..." @ very different set of conditions and could present much 
greater sales prospects. oe: % 
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_ RESULTS OF ENGINEERING TESTS OF THE PERMA ANTI-SKID CONTROL 


. - 


fe Approximate Results of Stability of Car : Overall Estimate 
Agency : Stopping Distance Tests During Locked- Reliability of of the Worth 
a Sponsoring Testing Location Dry Pavement Wet & Slippery _ Wheel Stop Unit of the Unit 


i~ 


* Motor Vehicle 15% less - 5% to 20% less Considerable Laboratory ~ Very valuable 
Research stopping dis- distance with increase in tests of cer- 
(Maine & New tance with Perma stability _. tain parts of 
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